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TORONTO      WATHR, 


To 


January  31.VA  1896. 


His  Wdkshii'  '1"iik    Manok  and 

MkMIIKKS     oI-     TllK    Coi'NCII.    OK    TIIK 

Cokl'OKAl'loN    (II-    TIIK    City    Ol'    'r(.)Rt)NTi). 

Gknti.kmkn. 

On  tht;  10th  September,  1894.  I  had  an  unofficial 
visit  from  Mr.  Alderman  Shaw  at  my  Chambers  in  Westminster 
when  the  question  of  public  water  supply  generally  was  talked 
over,  and  at  his  request  I  had  the  pleasure  of  informini^  him 
about  some  of  the  undertaking's  I  had  then  in  hand  and  on  the 
work  of  the  Royal  Commission  which  had  recendy  reported 
upon  the  supply  of  water  to  (ireater  London  and  of  which  I 
had  bc:en  a  Member. 

At  the  same  time  Mr.  Shaw  explained  to  me  the 
character  of  the  works  now  furnishin«^  water  to  Toronto 
from  Lake  Ontario  by  pumpin,!,^  the  rising  of  the  pipe  on 
Christmas  Day  in  189^,  and  the  alternative  suggestion  for 
obtaining  water  by  gravitation  from  Lake  Simcoe. 

At  the  close  of  this  interview  Alderman  Shaw  asked  me 
if  I  would  write  him  as  to  the  probable  cost  of  such  an  alterna- 
tive scheme  in  a  broad  general  way,  and  if  not  if  I  would  state 
the  fee  I  should  require  for  visiting  Toronto,  investigating  the 
whol(!  matter,  and  reporting  thereupon. 


(   \   ) 


As  ihc  icsiill  it{'  this  coiucrsjitioii  I  wrote  him  iii\ 
letter  of  the  lOih  XoM'inher,   1.S94,  which  has  l)een   Ix'fore   you. 

I  lieard  nnthiiii^  mori:  ot  the  iiialte'r  (except  an 
ackiKnvletl^ineiU  <il  mine  ahove  referred  to)  until  the  15th 
ol'  Septeiiiher.  1S95,  when  1  recei\-e<l  a  call  from  Mr.  ("oady, 
the  City  Treasurer,  hrint^inj^-  a  t<'leL4ram  from  Mr,  Shaw 
en(|uirini4  if  I  would  \  isit  Toronto  inimediatel\  and  askini^ 
nn    lee   for   so  iloinj^'. 

Mr.  Coady  e.xplaineil  that  iIk;  pipe  had  ai^^ain  lloated  to 
the  surface  in  the  1  larhour  antl  that  there  was  considerable 
excitement  in  the  Citv  in  cunseciuence  of  the  fouIiiiL;-  of  the 
watei,  which  was  the  inevitable  consetpience  of  such  an 
accident. 

It  was  ([uite  impossible  for  me  lo  Iea\-e  I"!n_L,dand  immedi- 
ately because  of  important  work  wliich  had  to  be  arran^axl  in 
connection  with  the  deposit  of  plans  for  the  next  Session  of 
Parliament,  and  because  I  had  several  uncompleted  rt^ports 
in  hand  which  must  be  cleared  off  if  I  were  to  be  absent  for 
some  weeks. 

These  matters  and  the  time  occupied  in  finally  arran'dno- 
terms  delayed  my  departure  from  London  until  the  26th 
October,  and  my  arrival  in  Toronto  until  Saturday,  the  2nd 
<A    November. 

On  Monday  forenoon,  the  4th,  1  had  an  interview 
with  Mr.  Keatiny  in  his  office,  when  he  described  generally  the 
existing  arrangements,  and  in  company  with  him,  Mr.  I<"ellowes, 
and  my  son  I  visited  and  traversed  the  Island  and  in.spected  the 
Pumping  Station. 


( 


) 


111  ihc  Jiftcrnooii  I  attcnclcHl  ;i  incc'tiiij^^  of  the  Special 
Comniittee  appointtxl  to  confer  with  nie,  ami  read,  .iiul 
subsequently  hancU^l  in,  a  statement  which  I  hail  prepand 
setlin;4'  forth  the  information  1  ilesireil  to  he  supplied  with  in 
addition  to  that  mentioned  in  my  letter  of  the  i6th  Xovemher, 
1S94,  which  had  been  re[)eated  in  one  sent  to  Mr.  Coady  to 
Liverjiool,  dated  October  1st,    1<S95. 

At  that  meetinj^-  it  was  arran;4ed  at  my  re(iu<  that  I 
mi'dit  be  put  into  tlirect  communication  with  \-our  o  ials  in 
all  tlei)artments,  so  that  time  mii^ht  not  be  lost  in  passing  every- 
thini,^  throu,L;h  the  hands  of  the  Committee,  and  this  was  a  threat 
convenience,  for  almost  on  every  ilay  durin^j^  my  stay  1  had 
occasion  to  trouble  one  or  other  of  these  i^entlemen,  from  all  ol 
whom  I  may  here  state  I  received  immediate  and  most  courteous 
attention. 

I'rom  that  day  forward  to  the  time  of  my  leavin<,f  on 
the  20th  November  I  was  enga<red  in  ac(iuirint;  inforniation 
on  the  subject  matter  of  the  reference  to  me,  and  I  was 
agreeably  surprised  to  receive  th(;  major  i)art  of  the  docu- 
mentary evidence,  mainly  from  your  I-^ngincer's  office,  with 
less  delay  than  I  had  reason  to  expect. 

Meanwhile  I  paid  two  visits  to  Lake  Simcoe,  going  on 
the  first  occasion  to  the  north  or  outlet  end  near  Orillia,  and 
(jii  the  second  to  the  south  and  east. 

We  were  exceedingly  ft^rtunate  on  the  latter  of  these 
excursions  in  getting  the  loan  of  Mr.  K.  B.  Osier's  steam  launch 
which  was  about  to  be  laid  up  the  very  next  day.  But  lor 
his  kindness  in  alhnving  us  to  use  this  boat  much   more  time 
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would  have  been  spent  and  inconvenience  incurred  in  seeing- 
all  the  southern  shore  to  tlie  east  of  Black  River,  the  lake  as 
far  as  the  north  end  of  Georgina  Island,  Cook's  Bay,  and  the 
lower  end  of  the   Holland   River. 

i  also  inspected  very  carefully  the  southern  slope  of  the 
ranoe  of  hills  lyino-  between  Lake  Simcoe  and  Toronto, 
especially  the  watershed  areas  and  small  lakes  which  Messrs. 
MacAlpine  and  Tully  recommended  as  a  source  of  supply  for 
'i'oronto  in  their  Report  of  February  14th.  1887. 

(Jn  the  Sth  of  November  I  went  thri/jo;-h  the  western 
entrance  to  the  Harbour  on  a  trip  with  your  Enjjrineer  aloni^  the 
Number  Bay  to  near  the  mouth  of  the  H umber  River  and 
Mimico  Point,  then  back  by  the  existing  intake  .south  of  the 
Lsland  and  on  to  Scarboroug-h  Heights,  and  on  the  following- 
day  we  went  along  the  new  cut  which  has  recently  been  n-iade 
from  the  Harbour  to  Ashbridge's  Bay. 

In  addition  to  these  inspections  I  visited  Rosehill 
Reservoir  and  the  High  Level  Pumping  Station,  and  acquainted 
myself  generally  with,  the  area  embraced  within  the  City 
lM)undaries,  and  I  had  interviews  as  occasion  required  outside 
the  Engineer's  department  with  Dr.  Sheard,  your  Medical 
Officer,  Professor  Shuttleworth,  Mr.  Maughan  the  Assessment 
Commissioner,  Mr.  Coady  and  others. 

Before  leaving,  I  had  also  a  second  meeting  with  the 
Special  Committee,  and  reported  that  the  information  the)' 
had  instructed  your  officials  to  place  at  my  disposal  had 
practically  all  been  provided,  and  that  I  had  arranged  for 
the  ren-iainder  to  be  forwarded  to  me,   if  possible  to  New  York, 


'}. 


{ 


) 


tlurino'  the  week  which  would  e];ipse  between  my  leavhi^ 
Toronto  and  sailing,  so  that  I  might  have  the  opportunity  of 
writing  without  loss  of  time  if  anything  further  were  needed. 

That  meeting  was  attended  by  Mr.  Macdonald.  the 
Secretary  of  the  Georgian  Bay  Canal  Company,  who  hamlcd 
me  some  papers  and  who  afterwards  showed  me  at  the  office 
of  his  Company,  a  plan  of  the  Canal  and  a  model  ot  part  ot 
the  country   lying  between   Lake  Ontario  and  Lake  Simcoe. 

Mr.  Macdonald  was  also  good  enough  to  give  me  a 
co()y  of  the  Charter  of  the  Georgian  Bay  Ship  Canal  anil 
Power  Aqueduct  Company  of  1894  and  to  lend  me  a  report 
of  Mr.  Kivas  Tully's  on  the  route  of  the  Canal,  dated  1.S58, 
which  I  made  some  notes  from  and  returned  to  him  the 
following  day. 

Having  cleared  away  these  preliminaries,  I  am  now 
in  a  position  to  deal  with  the  problem  upon  which  my  atlvice 
has  been  sought,  viz.  : — "  llVia^  is  to  be  in  the  future,  the  source 
of  the  zvater  supplied  to  the  people  of  Toronto  ?  " 

The  alternative:  are  as  you  know  : — 

1 .  Lake  Ontario        ..... 

2.  Lake  Simcoe        ..... 

3.  Oak   Ridge  Lakes  and  Rivers  Don  and 

Rouge    ...... 

Other  sources  have  been  mentioned  and  are  referred  to 
in  Mr.  Keating's  Report  of  October  30th,  1893,  which  I  will 
describe  as  supplemental  rather  than  alternative,  because  it 
cannot  be  contended  that  these  sources  would  be  adequate  to 
provide  the  whole  of  the  water  required  in  Toronto  for  all  time. 


Pumping. 
Gravitation. 

Do. 
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These  are  : — 

ill.)  Wells  sunk  in  the  gravel  beds  north  of  the  City. 
{//.)  Springs  and  artesian  wells  in  the  township  of  Erin. 

(a.)  With  regard  to  the  first  of  these  supplemental 
sources,  I  found  that  some  correspondence  had  passed  between 
Messrs.  O'Brian  and  Gault  and  Mr.  Keating  about  the  time  of 
my  arrival  in  Toronto,  and  on  the  14th  of  November  I  requested 
Mr.  Keating  to  ask  these  gentlemen  the  three  following 
(]uestions,  viz.  : — 

1st.  How  much  water  are  you  prepared  to  supply  to 
l\)ronto  ? 

2nd.   At   what  level  would  it  be  delivered  ? 

3rd.  At  what  price  per  1,000  gallons  .■* 
On  the  20th  November  the  following  reply  was  received 
by  Mr.  Keating,  and  handed  to  me. 

Toronto, 

November  20th,  1895. 
De.\r  Sir, 

Re  15RIAR  HILL  WATER  SUPPLY. 

We  have  yours  of  the  14th  instant,  and  we  beg  to  enclose  you  herewith 

a  memorandum  brielly  stating  the  facts  regarding  this  project.     To  answer  your 

questions  seriatim  : — 

(a.)  It  is  confidently  expected  that  a  supply  of  at  least  two  millions  of 
;;allons  per  day  can  be  delivered,  and  possibly  much  more. 

{/>.)  The  level  at  which  the  water  would  leave  our  premises  is  approxi- 
r.iately  200  feet  above  the  Rosehill  Reservoir. 

(<-.)  The  price  per  1,000  gallons  would  be   fixed  at  less  than  the  cost  to 
the  City  of  supplying  a  like  quantity  by  any  other  means. 

As  you  know  our  clients  have  refrained  from  putting  in  a  plant  until  the 
City  should  express  its  willingness  to  take  water  from  this  source.     The  City  is 


^\ 
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practically  the  only  customer  for  it,  and  until  the  Council  declares  its  willingness 
t(j  buy  the  water  or  the  works,  on  the  supply  being  developed,  there  is  no 
encouragement  to  our  clients,  as  prudent  men,  to  expend  money  in  further 
development. 

It  seems  to  us  to  fall  within  tiie  scope  of  Mr.  Mansergh's  duty  to  report 
to  the  Council  on  the  advisability  of  securing  such  a  supi)ly  as  this,  as  an  auxiliary 
or  reserve  supply,  and  a  means  of  increasing  the  fire  pressure,  etc. 

On  the  City  being  led  by  a  favourable  report  from  him  to  take  action  in 
regard  to  this  source  of  supply,  our  clients  would  meet  them  in  every  reasonable 
way,  whether  by  selling  the  land  as  it  is,  or  leasing  it,  or  by  completing,  luider 
arrangement  with  the  Council,  the  development  and  establishment  of  a  suiii)ly 
system. 


E.  H.  KE.\TiNn,  Esq., 


Vours  truly, 
(Signed) 


O'BRIAN  &  GAL'I/r. 


The  letter  was  accompanied  by  a  "  Memorandum 
concerning  the  proposed  auxiliary  supply  of  water  for  the  City 
of  Toronto  from  the  source  known  as  Briar  Hill,"  under  the 
heads  of  Character,    Location,   Quantity,  Quality,  and  Cost. 

It  is  not,  I  think,  necessary  to  give  this  Memorandum 
in  full  ;  the  supply  is  admittedly  suggested  merely  as  auxiliary, 
the  information  given  is  of  the  vaguest  and  most  speculative 
character,  and  some  of  the  remarks  exhibit  a  want  of  knowledge 
f)f  the  subject,  which  detracts  from  the  value  of  the  proposal. 

Thus,  in  speaking  of  the  quantity  procurable  from  the 
.source,  the  following  .sentence  occurs:  "The  situation  and 
the  abundance  of  the  water  precludes  the  idea  of  its  being  a 
mere  rain  or  natural  drainage  catchment." 

On  this,  I  hope,  I  may  say  without  offence  that  it  is  a 
delusion,   and    that    if    the    water   is   not  the    product    of    rain 
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but  is  supernatunilly  produced,  then  it  is  somethiii}^  of  which 
1  have  hud  no  prior  experience,  and  am  utterly  incompetent 
to  advise  you  about,  but  it  surely  will  be  time  enouj^h  to 
iiivestii,''ate  such  a  freak  of  nature  when  Lake  Simcoe  and 
Lake  Ontario  have  failed. 

rVom  what  I  have  learned  however  of  the  theological 
structure  of  the  southern  slope  o(  the  ridjre  between  the  two 
lakes  I  have  no  doubt  that  water  must  be  found  in  many 
places  issuing"  as  springs,  or  may  be  obtained  by  drivinL4"  (jr 
sinking,  under  (juite  normal  and  natural  conditions  ;  and 
possibly  liriar  Hill  is  one  of  the  most  favourably  situatetl 
of  these. 

I  think,  however,  that  nothing  more  need  be;  said 
cdjout  this  proposal,  because  I  cannot  believe  you  invit(;d  me 
to  come  from  England  to  consider  an  insignificant  additicjn 
ot    lo  per  cent,  to  your  present  means  of  supply. 


ERIN    DISTRICT. 

{d.)  The  Erin  district  I  did  not  consider  it  was  worth 
my  while  to  visit. 

Mr.  Keating  describes  having  seen  there  three  or  four 
springs  of  bright  and  very  hard  water,  issuing  at  an  elevation 
of  about  i,ooo  feet  above  Lake  Ontario,  and  at  a  distance  from 
the  centre  of  the  City,  as  the  crow  flies,  of  about  36  miles. 

The  suggestion  that  this  source  might  be  available  for 
Toronto  seems  to  have  come  from  a  Mr.  Vanderlip,  wh(j 
pointed  out  the  site  of  an  abandoned  boring  sunk  sonif^  years 
ago  with  the  hope  of  finding  oil. 
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At  a  depth  of  80  or  90  feet  water  \va;5  struck,  and 
rose  to  the  surface,  but  the  search  for  oil  havino-  been 
unsuccessful,  the  borhig  was  abandoned,  and  its  site  is  now 
marked  only  by  a  small  puddle. 

I  have  litde  doubt  that  similar  conditions  mij^dit  be 
discovered  in  any  number  of  places  around  Toronto,  and 
I  aj^ree  entirely  with  Mr.  Keatin^r  that  the  project  of  seeking 
water  in  so  precarious  a  source,  the  bringing  of  which  would 
involve  the  laying  of  a  conduit  nearly  40  miles  in  length,  cannot 
seriously  be  entertained. 

The  risks  and  contingencies  involved  in  sinking  and 
driving  in  search  of  underground  water  are  exceedingly 
great  under  the  most  favourable  geological  conditions. 

For  instance,  in  the  chalk  formation  which  stretches 
from  the  Sussex  coast  of  the  South  of  England,  right  away 
under,  and  for  many  miles  to  the  North  of  London,  no  one 
ran  predict  with  confidence  the  quantity  of  water  which  can 
be  obtained  by  given  works  in  any  specific  locality,  although 
it  is  well  known  that  the  whole  mass  of  the  chalk  is  more 
or  less  saturated  with  water,  from  its  base  on  the  impervious 
gault  up  to  certain  easily  ascertainable  heights — a  thickness 
in  many  places  of  several  hundreds  of  feet. 

I  do  not  believe  for  a  moment  that  anything  like  the 
quantity  of  water  ultimately  to  be  required  can  be  obtained 
from  this  source,  and  to  lay  a  pipe  so  great  a  distance  for  a 
mere  supplemental  supply  would  be  a  foolish  expenditure  of 
capital. 

If  there  were  not  inexhaustible    quantities  of   water  of 
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'^innl  (juiility  in  sight  upon  the  surface,  within  the  same 
distance,  it  mii;lu  be  excusable  to  spend  time  and  money  in 
invesii(>-atinL!'  this  source  more  closely,  but  under  the  circum- 
stances  I  am  clear  that  the  suggestion  may  be  dropped  out 
of  further  consideration. 


RIDGE  LAKES  SCHEME. 

1   now  come  to  the   Ridge   Lakes  and   Don  and    Rou^'e 
Rivers  Scheme  of  Messrs.    MacAlpine  and   Tully. 

These  watersheds  were  seriously  suggested  in  1887  b\ 
{engineers  of  position  as  sufficient  and  suitable  sources  for 
the  supj)ly  of  Toronto  for  as  long  a  period  as  it  is  ever 
needful  to  look  forward  to.  Their  estimate  of  tiie  cost  of 
works  was  temptingly  low,  and  the  ([uality  of  the  water  was 
said  to  be  pure  and  wholesome. 

This  proposal  consequently  calls  for  careful  examination 
and  consideration,  and  this  I  have  given,  to  the  extent  to 
which,   in  my  opinion  its  merits  deserve. 

I  have  read  through  the  report  more  than  once— it 
urotesses  to  be  only  preliminary  and  therefore  very  close 
criticism  may  possibly  be  deprecated.— but  I  was  at  (Mice  struck 
with  tile  general  tone  of  lukewarmness,  not  to  say  apology,  with 
which  it  is  compiled. 

My  impression  is  that  its  writers  were  not  verv  enthusi- 
astic in  favour  of  their  scheme  nor  much  disappointed  that  thev 
have  never  been  asked  to  carry  out  the  instrumental  examina- 
tions necessary  to  determine  the    actual  areas    of   the    \arious 
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watersheds,    the     positions    oi'    the    storage    reservoirs,    or     the 
locations  of  the  pipe  lines. 

I  must,  however,  deal  with  the  report  in  a  i^eneral  way 
as  1  find  it,  and  afterwards  ;^ive  my  opinion  of  the  scheme  based 
upon  mv  examination  ot  the  lakes  and  the  Wtitersheds  ot  the 
several  rivers  proposed  to  be  utilised. 

The  simplest  way  will  be  to  take  up  seriatim  the  points 
I  noted  in  readinij;,  and  the  first  oi  these  I  find  o\\  pa^e  5  where 
it  is  stated  that  the  water  to  be  procured  is  "pure  and 
whi)lesome. 

On  the  next  pa^e  I  find  it  is  su^i^ested  that  <ill  the 
water  should  be  passed  throUL^h  mechanical,  and,  if  lound 
necessary,   chemical   filters. 

This  caused  me  a  little  surprise  as  it  sugi;"ested  that 
the  pureness  and  wholesomeness  were  not  the  natural  con- 
dition of  the  water,  but  were  to  be  obtained  by  a  process  of 
more  or  less  elaborate  engineerini;-  and  doctorini^-. 

I  have  wo  fault  to  find  with  the  interesting;"  description 
of  what  mav  be  called  the  natural  history  ()f  water  found 
upon  the  earth,  ^iveii  on  payes  6  and  7,  cuid  I  aj^^ree  with 
the  conclusions  arrived  at  in  the  middle  ot  pai^e  7,  viz.  : — 
that  "  I' or  a  public  water  supply  the  water  should  be  selected 
havin;;'  the  following"  characteristics  in  the  highest  degree 
possible,  viz.  :  first,  purity,  next  softness,  and  next  limpidity." 

After  the  enunciation  of  this  sound  dcjctrine,  one 
would  not  have  expected  that  the  water  to  be  obtained  by 
this  scheme  might  need  both  "  mechanical  and  chemical 
fiiiraiion." 
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Lower  down  on  the  7th  pajj^e  we  fiiul  how  it  is  that 
this  elaborate  treatment  may  be  found  necessary,  tor  "  the 
Analyst  lias  reported  that  the  waters  of  the  Ridj^e  Lakes 
as  they  are  now  found  are  objectionable,  on  account  ot  th-- 
amount  of  vejj^etable  matter  present  therein." 

On  readin<r  this,  I  looked  forward  to  find  how  th<' 
Analyst  exactly  put  it,  and  found  that  he  entered  on  a  lengthy 
inxestij^ation  into  the  quality  as  tested  by  the  standards 
formulated  by  the  chemists  W'igner,  Muter,  Tidy  and  Wanklyn, 
antl    that   his   final   conclusions   are   stated   as  follows: — • 

Page  29.  "  The  water  of  the  Ridge  Lakes  is  ver\ 
impure  and  entirely  unfit  in  its  present  condition  for  drinking 
purposes.  " 

Then  after  setting  out  that  the  organic  matter  the) 
contain,  is  almost  exclusively  of  vegetable  origin,  and,  there- 
fore, very  greatly  less  objectionable  than  if  it  were  due  tn 
excremental  or  sewage  pollution,  the  Analyst  says  on  page  3 1 , 
"  But  after  giving  all  due  weight  to  considerations  of  this 
nature,  the  fact  remains  that  the  water  of  these  lakes  is 
loaded  with  organic  matter,  no  doubt  vegetable  in  its  origin, 
to  a  degree  that  renders   it  quite   unlit  for  drinking." 

With  the.se  expressions  of  opinion  before  them  I  do  not 
\-onder  that  the  Reporters  recommended  a  very  perfect  system 
of  filtration. 

I  cannot  find  that  any  of  the  waters  of  the  Rivers  Don 
and  Rouge  or  their  tributaries  were  analysed,  but  I  do  not 
suppose  that  these  would  have  been  found  to  differ  materiall)- 
from  the  average  quality  of  the  water  of  the  lakes. 
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JvCt  us   now   J40  biick  hikI  examine  the   hydroloj;)   .iiul 
cnnineeriiiif  of  the  scheme. 

b'irst  as  to  the  drainaj^re  areas,    these  are  <,nveii  in  round 
liti^ures  and  must  be  taken  as  more  or  less  approximate. 

That  of    the    lakes    stated  as  g}i  square   miles   in    thi' 
table  on   paire  9,  is  only  ^V.'^'"'  '^^  ^'""^  whole  area  dealt  with,  vi/. 
I  5  I  scjuare  miles. 

in  the  absence  of  reliable  contoured  plans  it  is  not 
possibU;  on  existing-  data  to  check  this  fij^ure.  and  in  view  of 
tile  opinion  I  arrived  at  on  my  inspection  of  the;  "locus,"  I 
h:i\-e  not  deemed  it  necessary  to  ask  you  to  incur  the  expense 
of"  ha\in>4-  instrumental  surveys  put  in  hand. 

Second,  as  to  "  Daily  Dischar^a:,"  it  is  not  definitely  set 
out  in  the  Report  how  this  has  been  arrived  at. 

The  only  rainfall  returns  are  a  few  figures  ^/ixt^n  on  the 
top  of  paj^e  9,  and  these  appear  to  apply  only  to  the  sheds 
fet;din<4-  the  lakes. 

The  averas^^e  annual  fall  of  rain  and  snow  for  the  years 
1S41  to  1 87 1  is  oiven  as  36-63  inches.  If  the  observations 
were  accurately  made  and  recorded  this  is  a  sufficiently  lony; 
u-rm  to  work  upon. 

In  F.ngland  we  should  calculate  from  the  mean  of  stich 
a  period  that  the  rainfall  of  the  minimum  or  driest  year 
would  be  24-42  inches,  and  that  the  aveni^e  of  the  three  tlriest 
consecutive  years  (which  is  the  period  upon  which  such 
calculations  are  based)  would  be  29-30  inches. 

The  Report  states  that  the  driest  year  of  the  31  years  in 
(juestion   was    1848  when  the  rainfall   mf^asured  was   26-80;  it 
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(Iocs  not  iL;ivc  the  ;iv(t;ii4(,'  of  three  consccutixc;  dry  y(t;irs,   hut    I 
think  it  would  not  l)c  saft:  to  take  this  at  more  than  ;,o  inches. 

I'"roin  that  (luantity  I  should  he  cHsposed  to  dechiet 
15  inches  for  evaporation;  it  is  a  (l^ure  not  infrequently  used  in 
(Ireat  Mrilain  and  I  thiid-;  it  quite  justified  here,  hecause  what  is 
recordeti  as  rainfall  is  rain  plus  snow  reduced  to  water,  and  the 
e\aporation  from  snow  is  fre(iuentl\-  very  i^reat  indeed. 

In  prosecutiuL;-  in\  enciuiries  around  Toronto,  especially 
into  the  question  of  the;  prestMit  ahnornially  low  watt;r  level  ot 
the  lakes,  I  have  learned  that  althou,L;h  there  was  a  lari^e 
(|uantit\'  of  snow  last  winter,  its  int!ltin!4-  conduced  very  slightly 
to  the'  swellini^-  of  the  rivers  and  the  replenishing;"  of  the  lakes, 
mainl\-  because  there  were  no  heavy  warm  rains  which  melted 
and  carried  the;  snow  away  rapidly,  but  that  on  the  contrary 
it  was  (luietly  and  insensibly  evaporated  into  the  atmosj)here. 

Deductinf^-  then  15  from  30  we  _net  15  as  the  number  of 
inches  of  rainfall  upon  the  watersheds  which  could  be  impounded 
if  natural  lakes  existed,  or  artificial  reservoirs  were  constructed 
of  sufficient  ay_i,n-c\L;ate  capacity  to  hold  the  water  this  fall  upon 
the  sheds  would  produce. 

To  put  this  into  the  shape  adopted  by  Messrs. 
MacAlpine  and  Tully,  viz.,  "  Daily  Supply," — or  as  I  should 
prefer  to  call  it  "Daily  Yield" — we  .t^et  151  square  miles  by 
15  ins.  by  40,000  gallons*  =  90,600,000  L;allons  a  day  as  against 
79:}  millions,  oiven  In  the  table  on  pajj^e  9,  with  a  ])rovision  of 
4,443  million  o-allons  of  stora}.(e. 

Ikit  in  my  opinion  this  provision   is  entirely  inadequate 


The  (luantity  due  per  day  to  one  inch  of  rainfall  per  annum  per  square  mile. 
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ami  insulTiciciU  ;  il  is  not  ^o  tiiiK's  tlu'  clail\  ([uaiitily  nhtainahlc 
ami  1  should  not  think  of  providini;-  less  than  200  days'  stora^f 
with  such  a  rainfall  as  prevails  Ikmv,  in  order  to  utilise  the 
\vhol('  of  the  water,  and  \k:  certain  of  niaintainin;^  the  full 
supply  during-  a  period  oi   drought 

Then  further,  the  Rt'porters  take  cridit  for  ol)l,iinin;4 
Si-  million  _nallons  a  day  from  the  six  Ridi;-e  Lakes,  althoui^h  the\ 
"ive  110  fiii-urc  for  stora<je  in  the  correspondiii';-  column  ot  the 
tabic. 

1  confess  to  having-  been  very  much  puzzled  to  unditr- 
stand  in  what  way  it  was  contemplateil  to  make  use  ot  the 
lakes. 

On  pa_n;e  8  I  found  the  followin-^"  ]iassa,!^n's  "The  supply 
from  these  lakes  forms  an  admirable  atljunct  to  tlu'  scheme,  as 
the  lakes  will  form  a  very  lar^e  storage  at  small  cost,  suthcient 
to  retain  all  the  rain  and  snow,  without  allowing  any  to  run 
to  waste,  and  also  enough  to  hold  ovm-  the  surplus  from  one 
vear  of  lan-er  rainfall   to  another  of  lesser  rainfall." 

Again  "  The  supply  from  the  lakes  alone  woukl  l)e  an 
average  of  8i  million  gallons  a  day  for  the  whole  year,  and. 
if  desired,  by  retaining  the  water  in  the  lakes,  12  or  15 
millions  of  gallons  daily  can  be  furnished  to  the  City  through 
the  summer  season  from  this  source." 

Nowhere  is  anything  said  about  raising  artificialK-  the 
present  normal  top  water  level  of  the  lakes  or  of  drawing  the 
water  down  below  that  level,  and  that  neither  of  these  is 
intended  to  be  done,  is  borne  out  by  the  ab.sence  from  the 
table  on  page  9  of  any  figure  for  storage. 
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WhciKc  llu'ii  tlu:  Sj,  million  i4all()ns  ;i  dny  throii^hoiu  ilu; 
\car  or  ihc  u  or  15  millions  diiriin^  the  summer  arc  (o  he 
oldaiiicd,   I  entirely  tail  to  see. 

Il  no  w.iter  is  to  he  stored  in  the  lakes,  that  is  if  a 
<-ertain  d<'|)th  in  teet  ahove  or  below  the-  present  normal  surlact: 
is  not  to  he  alternate!)  lilK'd  and  drawn  ii|)on.  then  the  only 
sn|i|»Iy  a\ailahle  tlurini^-  the  summer  months  would  he  the  dry 
Wfathcr  yield  of  the  w.itershiids,  which  I  am  saiislit'd,  from  what 
I  h,i\-e  seen,  ma\  lall  to  15  ciihe  feet  per  minute  per  i,o(jo  aires 
tor  weeks  together  which  is  e([uivaleiu.  to  .S2  1,000  iLj-.illons  .1  ilav 
instead  of  the  12  or  15  millions  stateil  in  the  report. 

If  I  were  to  assume  thai  4,443  millions  of  gallons  ,,f 
storane  couKl  he  pro\idetl  as  stated  hy  the  Reporti'rs  h\  the 
construction  ot  tin-  reser\<)irs  on  the  sites  they  ha\-e  indicateil 
(which  I  very  much  ilouht),  then  I  should  put  thi;  full  reliable 
daily  capability  of  suppK  of  the  works  at  about  56  million 
L^allons  a  tlay,  arrived  at  in  this  way  : — 

One  twodumdredth  of  4,443,000,000  J4alluns 

storayc  eijuals   ...  ...  ...  ...      22,21^,000 

Averatre  tlow  of  rivers  with  151  s(|uare  miles 
of  drainage  area  at  25  cube  feet  [)er 
minute  per  scjuare  mile  ...  ...      33.975,000 

56,190,000 


Works.— Of  course  it  is  not  to  be  e.xpected  that  in  a 
preliminary  report  such  as  I  am  criticising,  anything  very 
definite    can    be    said    about  works,  but   I    cannot  help  calling 
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allciiliiin   lo  a  |)assiii;c    or    two   wliicli    aliracttd    my   iiutici'    (Hi 
|)a;4("    i().  as  titllnws  : — 

"  If  the  iLjravity  project  shall  rcrcivc  the  fa\'oural»lc 
considcralion  of  tin'  Municipal  ( ioviTmiiciU  wr  would  nconi 
mend  that  ihc  works  necessary  to  hrin^  in  the  water  iVoin  the 
west  branch  of  the  Don  (ki  millions  of  i^allons  daily)  shall  lie 
lirst  commenced,  and  huilt  with  as  much  alacrity  as  the  case 
admits,  so  that  it  ma\  meet  the  immediate'  demand  for  an 
increased  supply  instead  of  increasin^f  the  puni|)iiVL;  worUs. 

"  The  e.\|)enditure  will  be  $210,000,  or  about  one-lourth 
of  the  sum  I'stimated  b)'  thi'  Superintendent  for  a  suppls  ot 
S  millions  by  pumping'. 

"The  necessary  surxcys  and  plans  can  be  prepared  in 
three  months,  and  the  works  constructed  in  four  to  six  months. 

"The  lower  stora^je  reservoir,  containiuL;-  from  200  to 
^c^o  millions  of  gallons,  woultl  be  q.V  miles  from  Rosehill 
reservoir. 

"The  conduit  pipe  connectinj.^  them  would  ha\-e  a 
capacity  for  deliverin<.j  from  five  to  ten  thousantl  y;allons  pir 
minute  into  the  City  distribution." 

1  will  venture  to  test  this  a  little  in  detail  so  as  tt)  be 
able  to  form  a  judLjment  on  the  correctness  of  the  estimate. 

In  order  to  procurt;  10  million  u^ullons  a  day,  I  find  from 
the  table  on  pai^e  9,  that  494^-,  say  500  million  |^r;illons  of 
storage,  arc  to  be  provided.  (I  do  not  accejjt  this  as  accurate 
but  will  use  it  for  the  purpose  of  my  arijument.) 

Further,  to  deliver  this  quantity  to  Rosehill  reservoir,  a 
pipe  9^-  miles  in  length  must  be  laid. 
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From  the  levels  I  have  on  plans  furnished  to  me,  I 
assume  that  the  head  of  this  |)ij)e  in  order  to  draw  down  the 
reservoir  fully,  must  be  about  400  feet  above  Toronto  datum, 
whilst  the  delivery  end  at  Rosehill  will  be  216,  .^ivintj;-  184  feet 
fall  in  the  g\-  miles,  or  about  i  in  272.  If  the  true  hydraulic 
L;TaJient  between  these  points  can  be  obtained  (that  is  if  no  h'n^h 
ground  intervenes),  a  pi|)e  of  27  inches  diameter  will  be  required 
to  deliver  the  10  million  i;all(Mis  a  day  or  7,000  a  minute. 

Such  a  pi|je,  9!  iiiles  loni^",  coukl  ncjt,  I  believe,  be 
laid  for  the  8210.000,  as  this  would  only  allow  84. 18  per  foot. 
I  should  prefer  to  call  the  cost  at  least  i>/  a  foot,  which  is  a 
low  estimate,  if  sluice  \al\es,  air  cocks,  washouts,  and  easements 
are  included.  On  this  basis,  the  pipes  alone  would  cost 
8350,000,  or  8140,000  more  than  the  Reporters  estimate  will 
be  the  whole  outlay,  includino-  the  500  million  j^allons  of  storage. 
\\  hat  the:  cost  ot  this  would  be,  it  is  not  easy  to  say  without 
definite  information  upon  the  confis-uration  and  Li'eohx'ical 
structure  of  the  site. 

From  what  I  have  observed  personally  and  learned  by 
enciuiry,  I  cannot  assume,  however,  that  the  facilities  for 
reservoir  construction,  will  be  more  favourable  or  the  works 
less  costly  in  the  township  of  X'aughan,  than  in  an  average  case 
in   Fngland. 

The  same  care  must  be  exercised,  and  the  same  expense 
must  be  incurred  in  dealing  with  water  stored  to  a  considerable 
depth,  in  order  to  j)revent  leakage  and  avoid  disaster,  and  I 
cannot  see  why  my  home  experience  should  not  be  utilised  in 
estimating  the  cost  of  a  reservoir  to  hold  500  million  gallons. 


\\ 


\\ 
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If  I  tlo  this,  I  should  put  it  clown  at  $500,000. 

Atklins^  this  to  the  $350,000  for  the  coiuhiit  ami 
15  per  cent,  to  the  whole  for  enj^ineerino-  and  continm'ncics. 
we  i^et  a  total  of  §977,500.  or  nearly  five  times  the  estimate  n\ 
Messrs.  MacAlpine  and  Tully. 

Now  as  to  the  time  in  which  it  is  stated  that  all  this 
work  could  be  carried  t)ut,  viz.,  from  four  to  six  months. 

I  have  heard  of  the  li,i;htnin<;-  speed  at  which  tlic 
Canadian  Pacific  and  other  railways  on  the  American  continent 
have  been  executed,  but  1  have  yet  to  learn  that  hydraulic  wcirks 
of  a  reliable  and  stable  character  have  ever  been,  or  can  be 
rushed  in  this  way.  and  I  venture  t(j  sug-gest  that  not  four  to 
six  months,  but  more  nearly  four  to  six  years  would  be  neeiled 
to  build  these  reservt)irs. 

From  these  criticisms  you  will  learn  that  my  opinion 
is,  that  neither  in  res])ect  of  its  capability  of  supply,  nor 
the  cost   at    which   it   can   be    executed,    is    this    scheme    to    be 

relied   upon. 

I  think  that  in  every  respect  the  figures  are  mis- 
leatling,  and  I  believe  that  if  tlie  Reporters  had  made  detail 
survevs  and  working  drawings,  their  estimates  would  have 
been    modified    so    as    to    approxin.ate   to  the    figures    I    have 

named. 

It  might,  however,  have  turned  out  that  notwithstanding 
this,  the  project  would  have  been  a  desirable  one,  it  the 
quality     of     the    water    could    for    all    time    have    been     relietl 

upon. 

This,   however,    I   believe  is  not  the  case. 
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It"  Toronto  is  cNcr  to  .^row  so  that  the  quantity  of 
water  ohtainalDle  from  these  watersheds  is  needed,  then  by 
tliat  time  all  this  district  will  have  been  much  more  closely 
settled  and  densely  populated  than  it  is  at  present,  with  the 
inevitable  result  of  th(-  pollution  of  the  streams  by  sewage 
and  foul   manures. 

I':ven  in  their  present  condition,  these  sheds  would 
ne\er  b(,'  selected  now-a-days  at  home.  Only  open  mountain 
pastures,  unplouoh:d  and  unmanured,  and  with  practically 
no  population,  are  considered  good  enough  as  collecting 
grounds  for  town  supi)lies,  ami  where  a  river,  like  the  Thames, 
is  still  utilised,  the  whole  of  the  ccmditions  bearing  upon  the 
use  of  its  waters  must  be  distinctly  understood  before  it  can 
be  set  up  in  comparison  with  the  scheme  under  consideration. 
iM-om  my  own  intimate  knowledge  of  the  Thames,  I  can 
sav   that   the   two   are   in   no  sense  comparable. 

After  a  full  consideration  of  this  proposal,  I  unhesita- 
tintjlv  condemn  it. 


LAKH   SIMCOE-GRAVITATION. 
LAKE  OXTARIO-PUMI|NG. 

1  now  come  to  the  real  question  at  issue,  viz.  :  Is 
the  future  supply  of  water  to  Toronto  to  be  obtained  by 
pumping  from  Lake  Ontario  or  by  gravitation  from  Lake 
Simcoe  ? 
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What  the  answer  to  this  (juestion   is  to  be  will  depend 
upon  two  main  factors,  vi/.  :  — 

First. —  The    (}uality   oi'   the   water   ])rocurable    from    each 

source,  and 
Second. — The  relative  cost  of  obtaining  it. 
I  will  deal  with  them  in  this  order  :  — 

Quality  ok  thk  Watf.rs  ok  Lakk  Ontario  and   Lark  Sim((ik. 

Upon  this  point  my  opinion  must  necessarily  l)e  tormcxl 
partly  by  a  consideration  of  the  uencral  conditions  afiectii\n  <ach 
of  these  waters,  but  mainly  upon  the  chemical  analyses  ,ind 
biological  examinations  which  have  been  made  from  tinu'  M 
time  by  your  own  olticers. 

In  order  to  obtain  this  information  in  a  systematic  form, 
j  had  an  interview  with  Dr.  Sheard  and  Professor  .Shuttleworth 
on  the  Sth  November,  and  on  the  same  day  1  wrote  the  foil.  )win-- 
letter  : — 

(J/ttc/i's  Hotel. 
iX()7'eiiii>tr  St/u  /SqS- 
I)k.  Shkakh, 
Mv  Dkar  Sik, 

I  shall  i)e  much  obliged  if  you  will  be  good  enough,  in  concert  with   your 

colleague,  Professor  Shuttlewordi,  to  furnish  nie  with  the  following  information  :    - 

I  St.   A  tabulated  statement  in  chronological  order  of  the  chemical  analyses 

which  have  been   made  during  tiie  last    lo  years  of  the  water  of  Lake  Ontario  at 

the  waterworks  intake,  south  of  the  island. 

jnd.   A   similar   statement  of  the   bacteriological   examinations   for    such 
peri(xl  as  these  have  been  made. 

^rd.   Chemical  and  biological  results  in   the  same  form  of  the  waters  of 
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I.nkc  Sinicoc,  the  Ridge  Lakes,  and  tlie  Rivers  Don  and    Rouw.  refi^rred  to  in 
llie  iS.S;  Report  of  Messrs.  McAlpinc  and  Tully. 

41I1.  Similar  information,  if  such  exists,  of  the  water  of  Lake  Ontario  at 
Miniirn  Point  and  SLarl)orough  Heights,  and  of  any  other  sources  whieh  have 
Ik-.mi  seriously  suggested  for  the  supply  of  the  City. 

■]',.  all  these  analyses  I  shall  l)e  much  obliged  if  you  will  add  any 
ohs.rvalions  made  as  to  taste,  colour  or  odour,  and  your  opinions  generally  as  to 
then-  in.lividuai  and  relative  suitability  for  the  supply  for  all  purposes  to  a 
conununity  such  as  that  of  Toronto, 

I  ha\e  already  reiiuested.  through  the  Special  Committee,  to  be  furnished 
with  analvses  (C.  &  li.)  of  the  waters  of  the  Niagara  river,  and  I  explained  this 
afternoon  how  the  samples  should  betaken. 

Vours  very  truly, 

(Signed)     JAS.  MANSERGH. 

Since:  my  return  home  I  have  received  a  report,  dated 
l^c-cember  5th,  1895,  si_o-ned  by  bcnh  these  gentlemen,  and  a 
se])arate  note  from  Dr.  Shutdeworth,  on  the  water  of  the 
Xia;.4ara  river,  dated  23rd  November,   1895. 

Both   these  are    printed    as    appendices  and    marked    A 

and   li. 

1  have  submitted  these  reports  to  Dr.  Edward  Frankland, 

V.  R.S.,  who  has  probably  had  a  larger  experience  in  the  analysis 

of  water  and  in  advising  upon  public  supplies  than  any  chemist 

now  li\ing,  and  with  him  1   have  talked  the  matter  over  in  all 

its  l)earings,  the  result  being  to  fortify — on  the  points  referred 

to  him— the  opinion  I  had  myself  substantially  arrived  at. 

Curiouslv   enough   the   two   lakes    we    are    dealing    with 

stand,  the  one,  Simcoe.  at  the  head,  and  the  other,  Ontario,  at 

the  foot  of  the  great  system  of  inland  seas  occupying  the  centre 
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of  the  North  American  continent  ;  thus,  on  the  water  parting  of 
the  ridge  between  Simcoe  and  Ontario,  a  child  with  a  toy  spade 
could  cause  a  little  stream  to  flow  either  by  a  twenty  miles  run 
into  Ontario  or  to  follow  a  course  by  way  of  Huron,  Erie,  and 
the  Niagara  river  of  800  miles. 

The  watershed  into  Simcoe  is  1,100  square  miles  and 
into  Ontario  270,075. 

The  average  daily  discharge  from  Simcoe  by  the  River 
.Severn  is  probably  660  million  gallons  ;  from  Ontario  by  the 
St.  Lawrence  150,000  million  gallons. 

The  drainage  area  of  Simcoe  is  sparsely  populated  antl 
the  lake  has  upon  its  banks  but  a  few  small  t(nvns,  so  that  the 
organic  pollution  is  now  very  small  indeed  and  will  probabl\- 
never  be  serious. 

I  am  not  in  a  position  to  say  how  the  population  of  the 
rural  part  of  the  drainage  area  above  Ontario  compares  rateably 
with  that  of  Simcoe,  but  there  are  upon  the  banks  of  the  great 
lakes  a  number  of  large  cities*  and  other  populous  places,  and 
upon  Ontario  stands  Toronto  itself,  which,  from  its  proximity 
U)  the  intake,  I  regard  as  more  important  by  far  than  all  the 
others  put  together. 

Making  a  broad  mental  comparison  of  these  relative 
conditions  one  would  judge  that,  under  normal  circumstances 
of  wind  and  weather,  the  waters  of  the  two  lakes  should  l)e 
very  similar  when  viewed  from  a  purely  chemical  standpoint, 
but    Dr.   Frankland   advises    me    that  the    analyses    show    dis- 


*As  you  are  av.-are  the  largest  of  these  cities,  Chicago,  is  now  carrying  out 
works  which  will  have  the  effect  of  diverting  its  sewage  from  Lake  Michigan 
(and  ultimately  the  St.  Lawrence  river)  into  the  Mississippi. 
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linclly    tliut    the  water   of    Siincoc    is    in     this    sense     "  very 
decidedly  inferior  to  that  of  Ontario." 

He  als(j  says  that  "the  water  of  the  Xiai^ara  Riveras 
it  enters  Lake  Ontario  is  of  excellent  chemical  quality,  for, 
althoutrh  it  has  received  the  sewage  of  Buffalo  and  other 
places,  the  immense  volume  of  water  with  which  this  is  mixed 
renders  its  effect  upon  the  chemical,  as  distinguished  from  the 
bacteriological  character  of  the  water,   inappreciable." 

It  is,  however,  nowadays  considered  by  all  the  authori- 
ties that  the  bacteriological  condition  of  a  water  intended  for 
tlietetic  purposes,  is  probably  of  greater  importance  than  its 
chemical  composition. 

In  this  respect,  under  normal  conditions,  there  is  nothing 
to  choose  between  the  two  waters,  and  if  I  had  not  seen  the 
result  of  an  examination  made  by  Dr.  Shutdeworth  when  the 
Ontario  water  was  in  quite  an  abnormal  condition,  I  might 
have  assumed  that,  balancing  everything,  it  was  at  all  times 
slightly  the  better  of  the  two. 

On  that  occasion,  January  19th,  1894,  ^^  very  heavy  sea 
was  running  with  much  floating  ice,  and  the  whole  condition 
was  one  of  quite  exceptional  disturbance,  and,  in  consequence, 
the  number  of  organisms  was  increased  from  an  average  of 
104  to  7,S8o,  this  being,  no  doubt,  due  to  the  stirrintr  j:>  of 
the  mud  by  the  action  of  the  waves. 

I  o  the  unitiated  these  numbers  may  sound  very  alarm- 
ing, and  I,  therefore,  append  a  footnote  (p.  27)*  containing  a 
few  passages  from  the  Report  of  the  Royal  Commission  on 
London  water  of  1893,  which  show  that  there  may  be  present 
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in    foods   or  drinks   a  very  large   number  of  micro-organisms 
without  any  harm  being  done. 

Dr.  Sheard  and  Professor  Shuttleworth  were,  no  doubt, 
cjuite  right  in  keeping  out  of  their  comparative  tables  the 
particulars  of  this  exceptional  observation,  because,  as  they 
say,  the  figures  "  would  exercise  a  dominating  influence  which 
would  quite  overwhelm  any  conclusion  which  might  otherwise 
be  formed  as  to  the  average  condition  of  the  water  at  tht: 
lake  stations." 

As  dealing  in  a  practical  way  with  the  whole  (juestion, 
I  cannot,  however,  ignore  the  fact  that,  occasionally  and  for 
short  periods,  the  bacteriological  condition  of  the  water  is  such 
as  to  make  it  inadvisable  to  send  it  "into  supply"  in  its  raw 
state. 

No  doubt  an  enormous  majority  of  the  organisms  found 
by  Dr.  Shuttleworth  in  January,  1894,  were  perfectly  harm- 
less, but  the  fear  is  that  there  might  be  among  them  an 
(occasional  pathogenic  microbe  or  .spore  capable  of  doing  harm. 


*  Mr.  William  Crookes,  F.R.S.,  put  in  a  statement  containing  the  followinfj 
tacts,  spoken  to  by  high  French  and  German  authorities ; — 


Bacteria  in 
Aerated  waters 
Milk     . 
Lyons  sausage 
Flour    . 
Oatmeal 
Cheese 
Butter  . 


10,000  to  75,000  per  cubic  centimetre. 

1,000,000  to  7,200,000 

1,890,000  to  6,654,000  per  gramme. 

35,000  to  200,000 

400,000  to  500,000 

5,500,000  to  8,500,000 

.     10,000,000  to  20,000,000 

N,B. — A  cubic  centimetre  of  water  weighs  one  gramme. 
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In  view  of  this  contingency  I  have  from  the  first  been 
inclined  to  advise  that  the  water  of  Lake  Ontario  should  be 
filtered,  and  in  his  Report  to  me  Dr.  Frankland  emphatically 
supports  this  view. 

In  fact,  he  goes  further  and  says:  "As  regards  filtra- 
tion, I  should  strongly  advise  this  to  be  adopted,  isohichcvcy 
source  is  selected.  If  the  water  is  not  filtered  I  should,  on 
the  whole,  prefer  Lake  Simcoe  ;  if  it  is  decided  to  filter,  then 
1   should  prefer  Ontario."* 

My  own  view  is  that  the  Simcoe  water  need  not  be 
tilt(;red  at  present.  No  examination  of  it  has  been  made  at 
a  time  of  unusual  disturbance,  as  in  the  ciise  of  Ontario  ;  if 
it  were  made,  there  is  little  doubt  a  very  much  greater 
number  of  organisms  than  the  average  would  be  found,  but 
there  is,  in  my  opinion,  little  fear  that  any  of  them  would  l^e 
pathogenic. 

Instead,  therefore,  of  going  to  the  cost  of  filtering  the 
water,  I  think  at  the  outset  it  would  be  quite  sufficient  to 
construct  a  service  reservoir  to  hold  loo  million  gallons, 
which  should  always  be  kept  full  (except  in  fire  or  other 
emergency),  so  that  when  the  water  was  wol  quite  right  the 
City  could  be  supplied  from  the  reservoir  for  three  or  four 
tlays  without  drawing  any  from  the  lake. 


*  The  effect  of  filtration  is  to  remove  99  jjer  cent,  of  all  the  organisms 
whether  harmful  or  harmless  ;  and  as  only  one  of  the  former  may  exist  among 
thousands  of  the  latter  the  chances  of  its  passing  through  the  filter  are  ex- 
ceedingly remote.  The  bacillus  of  typhoid,  which  is  probably  the  only  one  to 
he  feared,,  has,  I  believe,  never  yet  been  isolated  and  recognized  in  the  water  of 
Lake  Ontario. 


1 


^, 


(     ^-9     ) 

Experience  would  soon  show  if  further  precautions 
were  necessary.  I  am  of  opinion  that  not  for  a  irrcat  many 
years,  if  ever,  would  they  need  to  be  taken. 

()n  the  question  of  (luality,  nothing-  more  need  be  said 
than  to  repeat  in  a  sentence  that  if  the  Simcoe  water  is  dcali 
with  as  I  have  just  described,  and  if  the  Ontario  water- 
drawn  from  the  present  intake— is  filtered,  both  of  them,  .is 
delivered  to  consumers,  will  be  high-ckiss  waters  of  unim- 
peachable character,  with  practically  nothin*,^  to  choose  between 

them. 

1  am  now,  therefore,  in  a  positiijn  to  take  up  ilic 
discussion  of  the  second  factor,  which  is  to  determini'  what 
my  answer  shall  be  to  the  question  jiut  upon  pa^e  2^^,  viz., 
the  question  of  "  relative  cost." 

Rkl.\tive  Cost   ok  Outaininc  Water   r.v  Gravitation   iko.m 
Lake  Simcoe  ano  isv   Pl'.mi'INO  irom   Lake  Ontario. 

The  first  stage  in  this  en([uiry  will  be  to  formukuc  the 
bases  upon  which  the  comparison  of  cost  is  to  be  founded. 

To  do  this  we  must  at  the  outset  determine  die 
(juantity  of  water  to  be  ultimately  provided,  and  in  using 
the  word  "ultimately"  I  mean,  of  course,  the  termination  o{ 
a  period  in  the  future  up  to  which  it  will  be  reast)nable  to 
attempt  to  forecast  the  growth  of  the  iK)[)ulation. 

We  must  also  assume  a  certain  rate  at  which  this 
growth  is  to  go  on. 

Having  made  this  forecast  of  the  number  of  people  to 
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!)(>  supplied  in  any  year  up  to  the  ultimate  time,  vvc  must 
ihiii  fix  upon  a  (|uantity  per  head  per  day  which  shall  ha 
amply  sufficient  to  meet  all  the  usual  demands  for  domestic, 
sanitary,  and  commercial  purposes. 

It  would  be  folly  to  pr(.'tend  that  it  is  possible  tf)  pre- 
dict the  future  of  Toronto  with  any  det,M-ee  of  accuracy  ;  ;;!i 
that  can  be  done  is  to  make  a  reasonable  assumption  as  tv» 
its  fulurt;  progress,  based  upon  its  growth  in  the  past  and  upon 
all  the  conditions  likely  to  operate  in  determining^  it. 

Durini^-  my  stay  in  Toronto  and  on  the  voyage  home, 
I  took  every  available  opportunity  of  learninf,^  the  views  of 
those  who  I  thou_L,dit  were  probably  more  or  less  competent 
to  form  an  opinion,  but  I  was  referred  by  the  Committee  to 
the  ocntleman  whom  they  considered  the  hio^hest  authority, 
viz..  Mr.  Mauohan,  the  Assessment  Commissioner. 

By  him  1  was  furnished  with  a  table  of  the  population 
of  the  City  from  1870  to  1895.  and  he  was  jrood  enoujj^h  to 
L;ive  me  two  or  three  opportunities  of  talkinf^  the  matter  over 
with  him,  both  before  and  after  he  had  written  me  the  followinjj;" 
letter, 

November  "jt/i,  1895. 
Dear  Sik, 

Vou  have  leciuested  ine  to  furnish  you  with  an  estimate  of  the  probable 
annual  increase  of  population  which  may  reasonably  be  expected  for  the  future 
in  the  City  of  Toronto. 

After  giving  the  matter  due  consideration,  and  taking  into  account  all  the 
facts  of  which  I  am  cognizant,  I  am  of  opinion  that  such  increase  will  be  at  the 
rate  of  at)Out  two  per  cent,  per  annum. 

Yours  truly, 

(Signed)     N.  MAUGHAN, 

James  Mansergh,  Esq.  Assessment  Commissioner. 
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The  following  is  the  tabic  above  referred  to  :— 

TABLK  No.    I. 
Porri.ATiON    OF    Toronto    ikom    1H70    to    i.Sqs    ikum 

ASSKSSMF.NT    KoLI.. 


Vk\k. 

I'OI'IU.ATION.        1 

1870 

i 

54,736 

'             1 

1871 

57,020 

1872 

62,647 

1873 

67,995 

1874 

63,678 

1875 

71,693 

1876 

67,386 

1877 

70,867 

1878 

73,813 

1879 

75,110 

1880 

77,034 

1881 

86,415 

1882 

89,945 

1883 

102,537 

Vorkvillc  (5,21  1    people)  annuxcd. 

1884 

108,689 

Brockton  745,  Riverdalc  2,^)T,6. 

1885 

115,210 

1886 

122,122 

1 

1887 

130,060 

rhe  Annex  and  E.  RoscdaU-  annexed. 

1888 

143,716 

Dovercourt  annexed. 

1889 

164,986 

Parkdale  annexed,  4-5^'^.v 

1890 

172,410 

1 

1891 

167,439 

1 

1892 

170,651 

t 

1893 

169,099 

1 

1894 

167,653 

1 

1895 

174,309 

1 

1 
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ll  will  lie  seen  lliiil  tlu;st!  ti-;iirL's  loriii  a  very  iinsalisfac- 
tory  l)asis  to  foiiiul  a  forecast  upon,  first,  because  diiriiv^^  the 
whole  J5  years'  period,  the  area  iii)on  which  the  |)opiiIatioii 
was  located  (Yn\  not  remain  the  same,  but  was  extended  on 
five  (Mfferent  occasions.  Second,  because  diirinL,^  the  times 
when  the  areas  were  identical,  the  lluctuations  in  the  ^rowth 
wen-   \cry  consiilerable. 

Tiuis   in   the — 

iMHir  yi';irs  tioiu   1870  to  1874  il   was  25*47  per  rvnl. 
1)„.  „        1874  to  1878      „        7-48 

Do.  „        1878  to  1882      „      21-85 

and  in  the  whole  twelve  years  between  1S70  and  188:;  il 
was  64 '3 2  per  cent. 

Ik'tween  1882  and  1890  the  City  boundaries  were 
extended  so  as  to  take  in  the  out  districts  of  Yorkville, 
Mrockton,  Riverdale,  The  Anne.x,  East  Rosedale,  Dnvercourt, 
.ind  I'arkdale  ;  and  the  population  of  the  City,  which  prior  to 
these  extensions  had  been  in  1882  89,945,  became  in  1800 
172,410,  beini^-  an  increase  of  91  "o;  per  cent,  in  the  ei^ht  years. 

How  much  of  this  increase  was  due  to  extension  of 
area,  and  how  much  to  real  ^I'owth  of  population,  1  have  no 
means  of  ascertaining'. 

In  the  five  years  from  1890  to  1895— durin_<r  which 
period  no  e.xtension  of  the  City  limits  has  been  made — the 
population  has  j^^rown  from  172,410  to  174,309,  or  1899,  which  is 
equivalent  to  no  per  cent.,  or  about  one-fifth  per  cent,  per 
amiMin. 

This  is  a  very  different   state  of  things   from  that  which 
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pnvailcil    Ih:Iwc'<ii    1S70   and    1SS2    when    ihr    average    annual 
increase  was  at  the  rate  of  4',  per  cent.,  or  21  times  as  ^reat. 

In  liie  lii^hl  of  tht:se  figures,  and  takin;^f  into  aicniini 
the  opinions  I  havi-  obtained  other  than  Mr.  Mauj^han's,  nn 
own  impression  is  that  his  I'slimate  for  the  future  is  a  some 
what  san^aiine  one. 

I  propose,  however,  to  adopt  the  two  per  (<nl.  per 
iniunn  in  my  calculations,  because  it  was  ai^reed  on  ail  hands 
that  Mr.  Mauj^han  was  the  man  best  (lualified  to  form  ,m 
o[)inion  upon  the  point. 

1  sinci-rel)'  trust  that  his  forecast  may  be  found  correi  i 
as  years  >^n  by,  for  if  it  is,  tlu;n  the  City  of  Toronto  has  indeed 
a  pros|)erous  and   brilliant   future  before  it. 

On  this  assumption  then  1  have  prei)ared  the  following 
Table  No.  2  which  L;ives  the  estimateil  population  in  each 
year  u])  to  1945.  bei:^innin .;  with  the  round  ti^ure  of 
175,000  in    1895. 
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TABLE   i\().   2. 

Poi'LLATIOX,     EsTIMATi:n. 


\i..\\i.  ]'lli'ri..\TIO.N. 


1895 
1893 
1897 
1898 
1899 
1900 

1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 

1911 


175,000 
178,500 
182,070 
185,712 
189,425 
193,214 

197,078 
201,020 
205,040 
209,140 
213,324 
217,591 
221,942 
226,381 
230,908 
235,527 

240,237 


Vkak.  j   roi'ui.A'noN. 


1812 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 

1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 


245,042 
249,943 
254,942 
260,049 
265,242 
270,545 
275,957 
281,476 
287,106 

292,848 
298,705 
30t,679 
310,773 
316,988 
323,328 
329,794 
336,390 
343,113 


^KAK.  Plll'ULAllON. 


1930  349,980 


1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 

1941 
1942 
1943 
1944 
1945 


356,980 
364,120 
371,402 
378,830 
386,408 
394,134 
402,018 
410,058 
418,258 
426,624 

435,158 
443,860 
452,738 
461,792 
471,028 


1  hi^-  Table  is  iiiatk:  out  ; 


IS   will  !)(•  seen  for  a  term  of  50 


years  from  1  895. 

The  Royal  Commission  which  had  under  coiisui  jration 
two  years  a-o  the  supply  of  water  to  London,  discussed  at  oreat 
laio;th  the  (luestion  of  how  Ion-  a  period  it  was  desirable  to  look 


{ 


OD 


) 


forward  to,  and  finally  came  to  the  conclusion  to  take  40  velars, 
feelinc  that  "  every  addition  to  the  period  adds  enormously  to 
the  chances  of  serious  error  in  the  computation  of  j)robable 
future  population." 

I  think  it  may  fairly  be  assumed  that  such  chances  ot 
error  are  <rreater  in  the  case  of  Toronto  than  of  London  but  for 
reasons  which  later  on  I  may  a<r;iin  refer  to,  I  have  decided  to 
deal  with  50  years  and  even  to  put  a  little  addition  on  to  that,  as 
will  be  found  in  the  sequel. 

It  may  be  a  surprise  to  some  who  have  not  looked  into 
the  figures  to  learn  that  a  s^rowth  of  2  per  cent  per  annum  means 
that  in  1945  the  population  would  be  471,028  and  in  194S, 
half  a  million. 

If  the  growtli  of  the  City  between  1870  and  1882,  viz., 
^y^  [)er  cent,  per  annum  were  projected  forward  to  1948  the 
population  would  then  be  over  1,400,000. 

Some  of  the  persons  I  discussed  tht;  matter  with,  were 
optimistic  enough  to  assert  that  a  similar  rate  of  increase  (4^'4  per 
cent.)  might  not  unfairly  be  looked  forward  to  in  the  future,  whilst 
others  who  agreed  that  2  per  cent.  i)er  annum  was  a  ])erfectly 
reasonable  assumption,  were  taken  aback  at  finding  that  there 
would,  on  that  basis,  be  500,000  people  in  Toronto  in  1948  ; 
and  there  and  then  expressed  their  belief  that  it  w<uiUi  ne\-er 
attain  to  such  a  position. 

These  considerations  are  sufficient  to  illustrate  an<l 
emphasize  the  imprudence  of  dogmatising  either  on  the  hiture 
rate  of  growth  or  on  the  [)eriod  during  which  such  rate  is 
likelv  to  be  maintained. 
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It  is,  however,  absolutely  necessary  for  the  purposes  of 
tliis  report  that  I  should  assume  something;  on  each  of  these 
]X)ints,  and  for  the  reasons  I  have  given,  I  take  a  growth  of 
2  per  cent,  per  annum  for  a  term  of  50  years. 

In  doing  this  I  feel  very  confident  that  I  am  erring — 
if  erring  at  all — on  the  side  of  excess. 

Having  taken  these  steps  1  must  now  discuss  the 
question  of  the  quantity  of  water  that  ought  to  be  provided 
daily  per  head  of  the  population. 

It  is  a  matter  of  common  knowledge  that  in  the 
United  States,  Canada,  and  other  of  the  Colonies,  the  con- 
sumption per  head  is  very  much  greater  than  it  is  in  England. 

How  this  comes  about  I  have  never  been  able 
satisfactorily  to  ascertain. 

Taking  the  year  i  S94  for  which  I  have  been  furnished 
by  Mr.  Keating  with  the  quantity  pumped  upon  every  day, 
giving  an  aggregate  for  the  year  of  6,589,492,142  gallons  or 
.ui  average  of  18,053,403  gallons  per  day,  and  dividing  that 
([uantity  by  Mr.  Maughan's  population  for  the  same  year,  viz., 
'67,653,  I  find  that  the  daily  allowance  per  head  is  1077  gallons. 

This  is  assuming  that  the  whole  population  is  supplied 
from  the  public  works,  and  none  at  all  from  private  sources, 
which  is  a  little  unlikely,  and,  therefore,  the  1077  is  probably 
somewhat  less  than  the  actual  figure. 

Let  us  see  how  this  compares  with  home   consumption. 

1  he  recent  Royal  Commission  found  that,  in  the  year 
1891.  the  average  daily  quantity  .supplied  per  head  in  Cireater 
London    was  32-68  gallons,   and  after  hearing  much    evidence 
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from  all  sides,  and  fully  considerinj^  the  matter,  they  tixed  on 
35  jj^allons  as  an  ample  quantity  for  all  purposes,  domestic, 
sanitary,  trade  and  ornamental,  and,  I  think  it  may  safely  be 
stated,  that  this  is  more  than  the  avera^re  consumiJtioii  in  the 
whole  of  the  United  Kinijdom. 

How  it  comes  about  that  over  thret:  irallons  have  t»>  be 
provided  in  Toronto,  for  one  in  London,  I  cannot  i)ositi\ cly 
say.  but  1  have  a  shrewd  suspicion  that  by  far  the  _i,n-('atrr  part 
of  the  excess  is  due  to  misuse  or  waste  in  one  way  or  another. 

In  all  countries  there  are,  no  doubt,  certain  localities, 
the  homes  of  .special  industries,  in  which  abnormally  lar^e 
([uantities  of  water  are  required  f(jr  the  proces.ses  carried  on  : 
such  for  example  as  the  ironmakinsj^  district,  on  and  near  the 
banks  of  the  lees  in  the  north-east  of  luijifland. 

There,  out  of  a  consumption  ecjual  to  52  gallons  per 
head  of  the  population,  39  are  sold  by  meter  for  trade  puri)oses, 
leaving  13  for  domestic  supply. 

This,  however,  is  quite  an  exceptional  case,  and  in 
cities  like  London,  Hirmingham,  Manchester  and  Sheffie'kl,  the 
meter  consumption  ranges  from  6  to  10  gallons  per  head, 
leaving  for  the  ilomestic  supply  from  13  to  25  galU)ns. 

The  larger  of  these  figures  is.  now-a-days.  never 
exceeded.  and  very  rarely  reached,  in  laying  the  estimates  of 
consumption  before  Parliamentary  Committees  ;  it  is.  in  fact, 
admitted  on  all  hands  to  be  a  very  full  and  ample  provision  tor 
all  domestic  and  sanitary  purposes. 

So  far  as   1   have  been  able   to  judge  the  conditions  of 
life  and  the  habits    of  tht;  people  in    Canada  and  the   L'nited 
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States,  do  not  differ  so  materially  from  those  prevailing-  at 
iiomc,  as  lo  lead  to  a  t^rreatly  increased  user  of  water,  and 
I  am  clear  that  if  the  25  is  rais(,'d  to  ^^o.  that  is  a  very  liberal 
provision. 

How  then  art;  the  777  gallons  provided  in  excess  of 
this  (luantit)'  dis|)()Stxl  of? 

I  did  my  best  to  ascertain  this  whilst  in  Toronto, 
obtaining   the  information   from   the  Treasurer's  tlepartment. 

AccordinL;'  to  the  liooks  the  (]Liantity  of  water  sold  by 
meter  in  i  S94  was  6S3  millions  of  i^ailons,  but  1  was  told  that 
o\\  iiiu;  mainly  to  the  presence  ol  santl  in  tin;  water,  the  m(.-ters 
could  not  be;  maintained  in  i^ood  workini^^  ortler,  and  were 
believed  to  re^"ist(!r  on  th(!  a\era!4"e  in  favour  of  the  consum(-r 
to  till'  extent  of  25  per  cent. 

Assuming-  this  to  be  the  case  (it  is  a  rath(;r  strong 
assum])tion),  the  683  millions  would  be  increased  to  S54  millions, 
which,  divided  by  365,  g^ives  an  average;  meter  consumption  of 
2,340,000  gallons  per  day. 

Again  dividing  this  by  the  1894  population  (2, 340,000 -f 
167,053)  we  get  14  gallons  per  head  per  day,  the  differenci' 
between  this  hgure  and  777 — say  63  gallons -remaining  still 
to  be  accounted  for. 

Now  I  fmd  from  the  table  of  dail\-  pumping  in  1894 
that  the  greatest  excess  over  the  average  supply  (dealing'  with 
months)  occurred  in  February  ;  this  excess  being  duv,  probably, 
to  the  deliberate  running  of  taps  to  prevent  freezing  of  the 
serxice  pipes  and  fittings,  and  amounting  t(>  1  1  gallons  per 
da)   in  atldition  to  the  63. 
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The   tlcmiind   over   the   avcrai^-e   in   the   suiuiner  iik  mills 
amounts  to  only  S%  i^allons  i)er  clay. 

To  complete  the  statement  of  ust:ful  facts  ol  .lamed 
from  the  table  (this  is  far  too  vc^lumincnis  to  prim).  I  may 
add  that  the  least  (luantity  of  water  was  pumped  in  llu 
months  of  November  and  December,  that  is,  in  cool  we.uher, 
either  entirely  without  frost,  or  with  frost  so  sli-hi  as  noi 
to  induce  consumers  to  leave  their  tai)s  open.  In  those 
months  the  average  daily  supply  jicr  head  was  9;  -allons  ; 
but  it  would  not  be  right  to  put  down  domestic  and  sanit.iry 
during-  these  months  at  30,  because  the  use  of  water  f.r  baths, 
street  waterin-'  and  sewer-llushin-;-  would  all  be  materially  l<ss 
at    such   a  time;  the    unrecoi^mised    waste    would    therefore    be 

goin;,;  on  much  as  usual. 

1  am  certain  that  if  the  proper  steps  are  taken,  all 
this  can  be  remedied  and  the  consumption  per  head  tor  all 
purposes,  be  brought  down  to  50  gallons  a  day.  It  would 
cost  money  to  do  this,  in  providing  self  registering  meters 
for  localising  the  waste  ;  and  in  instituting  and  mainUiining  an 
effective  staff  of  day  and  night  inspectors,  and  other  workmen 
to  discover  and  remedy  def(;ctive  fittings,  services  and 
possil)ly  mains,  but  the  cost  would  be  r(!Coui)ed  in  a  com- 
paratively short  time.* 

*  Since  my  return  to  London  1  liavc  received  :i  publication  <.f  the  Stau 
lioavd  of  Massachusetts  in  which  I  fmd  a  report  by  Mr.  Dexter  lira.kett  on  the 
supnly  of  water  per  head  of  the  popidation  in  the  Doston  Metropolif.m  District. 
After  giving  a  large  amount  of  information  with  regard  to  other  United  States 
cities,  and  much  detail  as  to  the  quantities  used  in  different  parts  of  the  r.ost.m 
district,  Mr.  Bracket!  sums  up  by  stating  his  view  as  to  the  allowance  \«:i  head 
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I  must,  however,  not  now  dwell  further  on  this 
point,  ;is  I  h;ive  thoun;ht  it  best  to  make  the  comparison 
between  the  Gravitation  and  Pumpintr  schemes  on  the 
assumption  that  the  cjuantity  of  water  to  be  provided  per 
head  shall    remain    practically    as    at    present.       To    be    quite 


which  should  be  made  in  the  future,  and  this  he  puts  at   loo  American  or  83-3 
Canadian  j^allons. 

'J'liis  is  made  up  as  follows  : — 

For  domestic   use— 35   gallons,   although   he   says   that   the  legitimate 

demand  at  present  is  30  gallons. 

I'or  trade  purposes  — 35  gallons,  the  quantity  in  1892  being 

2  2  60  sold  by  meter 
7-67  estimated,  not  measured 

30-27 

For  public  purposes — 5  gallons.     Under  this  head  is  given  the  following 

table:— 

Public  buildings,  schools 
and  hospitals        .         .     2-30  gallons 

Street  sprinkling      .         .      foo      ,, 

Flushing   sewers,    public 

urinals         .         .         .       -lo      „ 

Ornamental  and  drinking 

fountains     .         .         .       '25       „ 

Fires       .         .         .        ,       •10      „ 
Total  for  public  purposes     375      „ 


It  will  be  observed  that  in  the  first  of  these  items,  i6-6  per  cent,  is 
added,  in  the  second,  is"62  per  cent.,  and  in  the  third,  33  per  cent. 

Adding  these  very  liberally  rated  items  together,  we  get  75  gallons,  and 
to  make  up  his  100,  Mr.  IJrackett  deliberately  adds  25  gallons /or  Waste. 

This  is  an   admission   either   of  bad   work   in    mains  and    fittings,   or 
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precise,  I  intend  to  take  loo  j^allons  per  Ih'ikI  pcT  tla\  instead 
of  the  1077  before  mentioned,  feelin^L,^  assured  that  the  pro- 
gressive reduction  in  the  (juantity  pumped,  shtnvn  liy  SchciUilt- 
No.      6    in     the     City     Engineer's     Report    of    1894,     will    he 


inefficient  siipcrviiion,    which   I  am  miuh   surprised  to  see,  and  which,  with 
all  respect,  I  may  say  is  hardly  creditable  to  the  \\'ater\vorks  st.iff. 

I!ut  let  us  ajjply  these  figures  to  the  case  of  Toronto. 

'J  he  35  gallons  domestic,  and 

5       „        public,  I  will  put  together 

making  40,  their  equivalent  in  Canadian  gallons  being  33'S. 
Metered  and  unmetered  trade  water  in  Boston  is  35  American,  or  say  30  Canadian 
gallons.  I  have  made  out  that  this  >]uantity  i.i  Toronto  is  14,  but  that  is  by 
adding  25  i)er  cent,  for  incorrect  meter  recording  which  should  be  reduced 
considerably,  say  to  5  j)er  cent.,  when  the  sand  is  kept  out  of  the  watei,  thus 
bringing  the  figure  do'U'n  to  11  j. 

Adding  this  to  the  33'5  we  get  45  gallons  for  all  legitimate  us<.s.  that 
is,  without  waste,  and  why  waste  should  exceed  5  gallons  I  cannot  1  out  cive, 
To  call  it  21  (Canadian)  as  Mr.  I3mckett  does,  is  aljsolutely  inexcusable,  m 
the  face  of  the  results  of  English  experience  in  hundreds  of  towns  (wlicru  th  ■ 
su|)ply  ranges  between  20  and  30  gallons  fir  all  purposes)  where  meters  arf  not 
used  for  domestic  supply,  where  the  water  is  laid  on  constantly  under  jiiessure, 
and  where  there  is  no  stint  or  restriction  whatever  on  the  freest  and  fullest 
legitimate  use. 

I  repeat,  therefore,  that  from  45  to  50  gallons  ought  to  suffice  fir  Tomnto. 

On  my  way  home  I  visited  I'hiladelphia  and  was  most  courteously 
received  by  Mr.  Trautwine,  the  recently  aiijjointed  Kngineer-inchief  of  the 
Water  deparhnent.  wh.o  showed  me  all  over  his  works. 

He  confirmed  what  I  had  i)reviously  learned,  that  the  water  puni]ie(l  ].er 
head  jier  day  amounted  to  150  Canadian  gallons,  but  he  could  give  no 
explanation  whatever  as  to  how  it  was  disponed  of  otherwise  than  by  waste.  Mr. 
Trautwine  has  a  line  opportunity  of  showing  what  can  be  done  to  remedy  this 
state  of  things  in  a  city  where  everv  drop  of  water  has  to  be  iiumjied. 

In  my  opinion,  unless  there  is  an  abnormally  high  trade  user,  he  should 
not  rest  c(jntent  until  he  has  saved  half  the  pumj)ing  charges 

The  effecting  of  this  economy  would  enable  the  Authorities  to  filter  .I'i 
the  water,  a  treatment  which  it  needs  very  badly  indeed. 
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coiniiiiic'(i,   and    that,    with     \cr\-  little  trouble,   the   diiniiiution 
to   100  L^allons  can  be  rcachctl  and  maintained. 

I  now,  therefore,  insert  Table  Xo  3  which  j^^ives  the 
(|iiantity  of  water  to  be  pro\'ideil  in  each  year  up  to  194S,  when 
it  will  be  s(;en  that  it  amounts  in  round  fii^aires  to  50  million 
L;allons  a  day. 

TABLE    Xo.  3. 
()rA\TiT\-  (IK  \\'ati:r  to  r.K   Pkoviiii:ii. 


\l..\K. 

Qi'anthv. 

\"l.AK. 

()VASIM\\ 

Vr.AK. 

(,)l'ANTltY. 

dalle  ins. 

(lallons. 

(iiillons. 

1895 

17,500,000 

1913 

24,994,300 

1931 

35,698,000 

1896 

17,850,000 

1914 

25,494,200 

1932 

36,412,000 

1897 

18,207,000 

1915 

26,004,000 

1933 

37,140,200 

1898 

18,571,200 

1916 

26,524,200 

1934 

37,883,000 

1899 

18,942,500 

1917 

27,054,500 

1935 

88,640,600 

1900 

19,321,400 

1918 

27,595,700 

1936 

39,413,400 

1919 

28,147,600 

1937 

40,201,800 

1901 

19,707,800 

1920 

28,710,600 

1938 

41,005,800 

1902 

20,102,000 

1939 

41,825,800 

1903 

20,504,000 

1921 

29,284,800 

1940 

42,662,400 

1904 

20,914,000 

1922 

29,870,500 

1905 

21,332,400 

1923 

30,467,900 

1941 

43,515,800 

1906 

21,759,100 

1924 

31,077,300 

1942 

44,386,000 

1907 

22,194,200 

1925 

31,698,800 

1943 

45,273,800 

1908 

22,633,100 

1926 

32,332,800 

1944 

46,179,200 

1909 

23,090,800 

1927 

32,979,400 

1945 

47,102,800 

1910 

23,552,700 

1928 

33,639,000 

1946 

48,044,800 

1911 

24,023,700 

1929 

34,311,800 

1947 

49,005,700 

1912 

24,504,200 

1930 

34,998,000 

1948 

49,985,800 
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I  am  now  in  a  position  to  commence  the  (.lescriptioii 
of  the  two  schemes,  aiul  to  set  out  an  estimate  of  their  cost, 
and    will   ileal   first   with   the 

GRAVITATION    SCHEME    EROM    LAKE 

SIMCOE. 

At  the  outset  1  must  state  that  1  ha\c  foimd  (as  was 
to  he  expected  in  a  ctMiiparatively  new  country)  that  the 
maps  and  plans  procurable  were?  on  \ery  small  scales  and 
manifestly  wantint^"  in  accurac\',  and  that  some  oi  them  were 
practicallv  useless,  because  they  had  no  scale  on  at  all. 
Further,  that  none  of  them  showed  surface  le\els  or  contours 
from  which  the  areas  ot  watersheds,  etc.,  could  be  accurately 
ascertained. 

I    may  say  that    1    was   doubtful   that  this  would  be   the 
case    on    making;    en([uiries    of    map     st;llers    in    London,    ami 
therefore,    in    my    offer   to  come   out,     1    distinctly    stated    that 
such   surveys    as    were    necessary    should    be    made    under   my 
direction   at  the  cost  ol   the  Corporation. 

On  mv  arrival,  howexer,  I  found  that  at  the  staj^c 
which  the  water  (juestion  had  then  ri'ached,  it  was  clearK 
inadvisable  to  spend  the  time,  and  to  incur  the  \ery  i;reat 
exj)ense  that  would  be  necessary  to  obtain  all  this  intormation  : 
as  for  [jresent  purposes,  the  existing  plans  minht  bi-  made 
to  suffice. 

Lender  these  circimistances,  all  areas  and  the  leuL^ths 
of  timnels   and    comluits    must    b>e   considered    as    approximate 
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only,    uiiilsi    IxiiiM-   suftRiciuly   nciir   the    truth    to  admit  of  the 
schemes   heiiiL;    fairly  CDinpared. 


n 


Lake  SimCOe  is  situated  ahnost  due  north  from 
'InroiUo,  and  its  centn;  is  about  53  miles  from  the  shore  of 
the    Ita).    near  tht;   Pumping"  station. 

In  the  Reports  1  have  seen,  its  area  is  t^iven  as  ^,00 
s<|uare  miles,  hut  as  measured  on  the  four  miles  to  an  inch  map 
a((()mpanyin,o  the  Report  of  a  C:ommittee  dated  Aii,«rust. 
I'^^i.    I    make    it   only    260.   including-  the   Islaiuls. 

Its  heinrht  above  mean  sea  level  is  stated  to  be  720  feet, 
and  that  of  Lake  Ontario  247,  so  that  it  has  a  superior 
el(;vation  over  Ontario  of  ,1.73  feet. 

I  he  area  of  country  drainins^  naturally  into  the  Lake  is 
aixHil  1. 100  square  miles,  the  principal  streams  conveyinir  the 
water  from  this  area  into  the  Lake  bein<r  the  Llolland  River,  the 
Black  River,  and  the  Talbot,  with  some  others  of  which  I  cannot 
tind  the  names. 

I^'or  a  considerable  number  of  years  rain  ,!L,^au,yes  have  been 
kept  ac  15arrie.  Orillia,  and  Georgina  Island,  and  assuming  these 
records  to  be  reliable  the  rainfall  upon  the  watershed  can  l)e 
arrived  at  with  sufficient  accuracy  for  present  purposes. 

Taking  the  20  years  from  1875  to  1894 

The  Harrie  gauge  shows  an  annual   mean 

of        

The  Orillia  

The  Georgina  Island 


The  mean  of  the  three  beino- 


2975  "1^- 

29-53    .. 
30-75    .. 


Hi 
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rfikint^  the  Jivcrajrc  of  the  three  hij;jhcst  yearly  rccDrds 
at  each  Ljaiij^e,  I  fiiKl 

Tlic  inaxinuini  aiuuial  fall  to  l»c  ...  ...  3'^ "94  ins. 

The  iniiiiinuni  .,  ...  22'io   ,. 

AikI    the    mean    of  the   three   ih-iest   con- 
secutive \-ears  ...  ...  ...        2776    ,, 

.\s  these;  three  t^auLjes  are  at  a  low  level  as  coni|)are(l 
with  the  average  elevation  of  the  whole  watershed,  probably 
the  :;776  may  fairly  be  increased  to  about  2Q"20  to  arrive 
at  the  true  fall  on  the  averai^e  t)f  thrive  dr\'  years.  If  from 
this  be  deducted  I4"20  for  evaporation  and  al^sorption.  the 
collectable  rainfall  would  be  15  inches  [kt  annum,  which 
would  produce  an  averai^t;  daily  discharge  of  660  million 
gallons. 

There  might  l)e  a  small  adtlition  to  this  xolume,  on 
account  of  the  rain  falling  upon  the  Lake  itself,  but  as  the 
evaporation  from  the  water  surface  might  approach  very  nearly 
to  the  rainfall,  it  is  usual  undc;r  such  conditions  to  neglect  it, 
and  I  lit)  so  in  this  case. 

in  a  yt:ar  of  maximum  rainfall  the  average  daily 
discharge  from  the  shed  may  reach  to  something  between  900 
and  1,000  million  gallons. 

It  is  manifest  from  these  figures  that  Lake  Simi:oe  is 
competent  to  supply  water  to  Toronto  for  all  lime,  but  1 
assume  that,  in  all  fairness,  the  water  cannot  be  diverted  from 
its  natural  outlet  by  way  of  the  Severn  River  into  Georgian  liav, 
without  the  ri[)arian   owners   having  some  grountis  of  claim  for 
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such  diversion.  I'rohal)!)'  tluiy  coiiM  not  make  out  a  xcry 
stroiiL; cast:  of  "  injiirioiisl\-  all(■l'til1L^^"  hctausc  ilic  (|uaiuily  to 
he  taken  for  waterworks  jjiirposcs  woiikl  never  lie  more  than  a 
small  fraction  of  the  natural  disehar^c  from  the  Lake,  l)ut  this 
(juestion  shoukl  not  lie  (|uite  oxcrlookeil. 


I'oiM      Ol       AllSTKACTION. 

I'rom  my  inspection  and  cntiuiries  in  and  ahout  the 
southern  end  of  Simcoe,  I  am  of  opinion  that  the  intake  or 
head  of  an  abstractini^  a(|ueduct  ma\  hr  located  at  about  <ine 
mile  and  a  (|uarter  east  ol  the  east  end  of  Snake  Island,  anil 
three-(|uarters  of  a  mile  or  1,320  yards  from  the  s(»uthern 
shon-  of  the  Lake. 

The  a(iueduct  in  the  Lake  would  ije  a  steel  [)ipe  laid 
in  a  ilredired  channel  for  sonu;  tlistance  from  the  shore,  and 
|)rotected  1)\  substantial  crib  work  fin'ther  out,  where  laid  merelv 
on   the   bed. 

At  a  \-ery  short  distance  south  of  the  shore  line,  this 
|)ipe  would  connect  in  a  proptir  penstock  chamber  or  i^ate  housf 
to  the  head  of  a  brick  and  concrete  a(iueducl  ha\in;4  its 
invert  about  7cj()  feet  al)o\(;  sea  le\('l. 

Up  to  the  penstock  chamber  from  the  Lake,  the  work 
would  be  constructed  in  opi-n  cuttini.^,  but  theiict'  forward  it 
would  be  in  timnel. 

TIk!  section  u|ion  which  1  ha\-e  laid  down  this  tunnel  was 
taken  aloiiL';  Nont^e  .Street  from  Toronto  to  about  two  miles  north 
ol  Holland  landini;-,  thence  in  a  north-easterh'  direction  to  ntar 
|ersc\-,  .iiul  then  north  aiL^ain  to  Lake  .Simcoe.      (A[)pendi.\   |).) 
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Its  exact  location  at  the  prcsint  inoinciit  is  a  matter  ol 
small  importance  ;  tunncllint,^  will  be  necessary,  practicall\\  from 
the  Lake  side  whatever  line  is  adopted;  the  len<'th  mi<jlu  he 
somewhat  shorteninl  by  takiiij^  a  straij^ht  course  between  its 
two  extremities,  but  this  wouhl  not  necessarily  tliminish  the  cost 
of  the.  work,  because  it  inij^ht  at  the  same  time  reduce  the  facili 
ties  for  carriaij^e  of  materials,  the  housiuLj  of  workmen,  etc.,  etc. 

It  may  be  as  well  that  I  shoukl  distinctly  state  here  that 
in  setlin!^-  out  the  line,  j^^radient  and  sectional  area  of  this 
tunnel,  1  am  providinii^  merely  for  the  supply  of  loo  gallons  a 
daj  ol  water  to  500,000  people  (or  50  j^allons  a  head  for  one 
million),  and  thus  proposinjr  to  construct  an  atiueduct  that  will 
deliver  50  million  L,rallons  in  24  hours  into  a  service  r('ser\«)ir 
at  a  sufficient  ele\ation  to  supply  under  ailecpiate  pressure, 
tlu'  whole  of  the  Lit)'. 

1  «.lo  not  intend  to  be  led  away  into  hypothetical 
discussion  of  the  ([uestion  ol  proNidinj^^  power  for  all  sorts  of 
fanciful  [)urposes  that  may  be  sunj^ested. 

I  am  of  opinion  that  it  is  no  part  of  tin;  duly  of  the 
Corporation  to  enter  into  speculatit)ns  of  this  character,  and  1 
am  ([uite  clear  thai  it  is  not  my  business,  under  the  terms  of 
my  ennai^iMiient,  to  consider  any  of  tin:  power  schemes  which 
have  been  of  laU'  so  persistenti)'  advt:rtised  in  the  City. 

I  will,  howt:ver,  before  closini;  this  Report,  state  shortly 
how  much  power  can  be  obtained  by  deli\erin_L;"  the  50  million 
gallons  of  water  under  a  i^iven  head,  _L;Teater  than  is  needful 
for  water  works  purj)oses  only,  and  the  additional  outkiy  which 
will  be  re(|uiretl  to  make  this  power  available. 
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Tunnel.  The  tumid  excavation  then,  would  be  got  out 
of  such  a  size  as  to  admit  of  bein-  Un^d  ^ith  a  composite 
structure  of  concrete  and  brickwork,  havin-  a  curved  invert, 
cursed  and  battered  sidewalls  and  a  se-mental  arch,  its  hei-ht 
being  8  feet  3   inches  and  its  witkh  at  springing  level   7    feet. 

Its  gradient  would  be  i  in  4.000,  and  its  discharging 
capacity  up  to  springing  5,660  cubic  feet  per  minuter  0" 
nearly   51   million  gallons  per  day. 

As  set  out  on  the  section,  the  length  of  this  tunnel  would 
Ix'  33  miles,  its  outlet  end  being  situated  about  a  mile:  and  a 
l^nlf  sotah  of  Richmond  Hill,  and  I  have  shown  upon  it  .S 
shafts,  so  that  with  the  two  ends  it  could  be  worked  fn^m  38  faces 
giving  an  average  of  1.544  yards  of  drixing  from  ..ich  lace. 

(This  tunnel  woukl  be  about  a  mile  longer  than  that 
recently  constructed  at  New  York  to  augment  in  connection 
^vlth  a  very  large,  new  reservoir  now  in  hand,  the  suppiv  of 
water  to  that  city  from  the  Crot.)n  X'alley.) 

The   invert  level    of  the    tunnel    at    the  low    end    would 
be  655-40. 

At  this  ,,.oim  the  ground  falls  away  to  the  south,  and  a 
l^'Mgth  uf  5,000  yards  of  iron  pipes  woukl  have  to  be  put  in  to 
cross  the  valley.  To  convey  the  whole  50.000,000  gallons  with 
■''  '^^"  •>'  '  in  356,  four  3.-inch  pipes  would  b,.  needed,  but  at  the 
-H.tset.  only  two  of  these  would  require,  to  b.  laid,  as  thev 
->uld  together  discha.-ge  ;.ooo,ooo  gallons  a  dav  more  than 
's  at  present  used,  an  1  at  the  contemplate.l  rate  ol  growth  a 
third   pipe  would  not  be  necessary  until   10,3. 


At   the  end   of  this   first  syphon    h 


igh'r  ground  is  .iL-aiii 
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rciichcd,  iind  a  Icii^lh  of  3,000  yards  of  "Cut  and  Covrr  ' 
conduit  of  the  sanu'  cross  section,  gradient  and  construction, 
as  the  tunnel  may  ix;  erected  (competent,  of  course,  to  deliver 
the  50,000,000  .gallons)  at  a  little  over  the  cost  of  the  two 
3:!-inch  pipes. 

Then  would  he^in  the  second  syphon  7,600  yards  in 
length  of  two  32-inch  pipi;s,  terminating;  in  a  new  service 
rc-scrvoir  to  Ik-  located  nc;ar  Iv^^linlon.  having-  its  top  water  at 
-,4J  feel  ahovt;  sea  level  or  300  feet  above  Lake  Ontario. 


COST  OF  r.KAVlTATION  SCHEME. 

1  ha\c  made  an  estimate  of  the  cost  of  these  works, 
which  does  not,  however,  represent  the  whole  outlay  that  would 
have  to  he  incurred,  because  for  obvious  reasons  I  have  not 
included  in  it  the  following'  items,  viz.  :  — 

isi.  The  purchase  of  the  easement  aloni;  the  Ime  ol 
tunnel,  cut  and  cover  and  pipes:  land  for  the  .yate  house, 
sh.ifls,  caretakers'  houses  ami  l{;;linton  Reservoir:  and  tor  the 
d(l)osil  of  the  material  excavated  from  the  tunnel  and  trenches. 

jiul.  Th('  comi)ensation  which  miL;ht  become  (ku:  to  the 
riparian  owners  upon  the  River  .Severn  on  account  ol  the 
di\frsioii  of  some  of  the  water  from  that  river  into  Toronto 
,uid  ultimately  into  Lakt'  Ontario. 

1  cannot,  <A'  course,  sa\-  that  any  claim  would  be  made 
on  this  account,  but  it  certainlv  would  in  I'^ngland. 


i 
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I 


Estimate  ok  Cost  ok  tiik  Gravitation  Scheme  ikom 

Lake  Simcoe. 


DeSCRII'TIO.V     u|     Work. 


Intake. 
6-ft.  stL'L-1  pipe,  1,320  liii.  yds.     . 

\"alve  chamber,  penstocks,  screeninj^'  apparatus, 
\c,,  aiul  keepers  house     .  .  .  . 


TiDDit/. 

58,667  hn.  yds.  of  tunnel 
.Shafts  on  ditto  . 


First  Cut  (Did  Ctnvr. 
800  lin.  yds.       .... 

/•'irsi  Syp/itiii. 
4  lines  of  32-in.  pipes,  each  5,000  lin.  yds. 
River  cro-ssings  .... 

Inlet  and  Outlet  Chambers 


Second  Cut  and  Co7rr. 

3,000  lin.  yds.    . 

Scaind  Syp/ion. 
4  line.s  of  32-in.  pipes,  each  7,000  lin.  yds. 
River  crossings 
Inlet  chamber  ...... 

Outlet  to  reservoir.    . 


JIi.i::/i  Sennce  Resen-oir,  to  hold  100  nnlli(jn  gallons 

Provide  for  (^  houses  .... 

Mains   to  connect    High  .Service  Reservoir  with 

Rose  Hill    and   distributing    system   in  lowir 

part  of  (."ity  .         .         . 


Contingencies,   engineering  and   supervision,    15 
per  cent.,  say        ■         •         .         .         .         . 


iy8,ooo 
17.500 


7.1 '0,395 
182,760 


650,000 

25,000 

5,000 


t)88,ooo 

25,000 

2,500 

5,000 


$ 


215,500 

7--M3.'55 
86,750 


()8c,ooo 


21)2. 080 


1,020,500 

500,000 
(  2,000 


335,000 

!?io,4^4,(,.S5 
',5^'5.o'.s 


Total 


$12,000,000 
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In  order  to  compare  clearly  the  burden  which  the 
carr^in.n'  out  of  this  gravitation  scheme  and  the  spending-  ot 
this  sum  of  twelve  million  dollars  would  put  upon  the  rate- 
payers with  that  imposed  by  a  continuance  of  the  existing 
system  of  pumping  from  Lake  Ontario,  it  will  manifestly  be 
necessary  to  calculate  the  amount  of  the  total  annual  chari^^; 
which  the  spendini;-  of  the  capital  will  involve  by  addin,^- 
together  the  interest,  the  sinking  fund,  and  the  working 
t'xpenses    in  each  case. 

l-rom  Mr.  Coadv,  the  Treasurer,  1  have  learned  thai 
.;i(,'  City  can  borrow  money  for  public  works  at  3^  per  cent, 
per  annum,  with  the  obligation  to  set  aside  a  sinking  fund 
invested  at  3  per  cent.,  competent  to  pay  off  the  capital  in  40 
y(-ars,  and  that  these  two  items  (including  the  cost  ol 
investment)  may  be  taken  for  my  purpose  at  5  per  cent, 
per  annum. 

If  this  gravitation  scheme  were  at  once  adopted  it 
would,  of  course,  take  some  time  to  prepare  plans,  acquire 
lands,  and  enter  into  contracts,  but,  if  we  as.sume  that  the 
works  were;  fairl\-  started  at  the  beginning  of  1S97.  all  the.se 
preliminaries,  with  the  getting  together  of  plant,  the  erection 
o\  huts,  shops  antl  stores,  &c.,  ike,  would,  1  believe,  entail 
the  spending  of  something  like  a  million  dollars  in    1896. 

The  entire  completion  of  the  intake  works,  the  tunnel, 
and  the  hrst  pak  of  iron  pipes  in  the  two  syphons  shown  on 
the  section,  the  "  cut  and  cover  "  and  the  Lglinton 
reservoir,    could    not,    in    my   opinion,   be  ensuretl    before    the 
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(•ml    I  if     1900,     the    ratr    nf   ••xpciulilun:    in    cacli    year    lit;iii^- 
,is   follows  :  — 


In    i89() 
-    >«97 

„      I  MOO 

and   tlir    scttinij    aside    ot    ihc    smkiiv. 


1? 
1,000.000 

1,500,000 

J  500,000 

5,000,000 

,;,05.S.  I  50 

470.9-5 
470-9-5 


tund     cominriuiiiL;    as 


soon   as  ,in\    mtcnsi    is   dia;. 

I  ,1111  not  sure  th.il  this  is  the  case,  Inil  it  will  simplih 
llu-  lalciil.itions  to  assume  that  it  is,  and  it  1  am  not  ('|iiite 
rii^ht.  \oiir  own  Aceountanl  will  he  ahle  (|iiite  ii.idiK  to 
amend   the   finLircs. 

Ihe  tollowin^  Tahle,  \o.  4,  speaks  for  itself,  ,md 
shows  in  the  last  column,  NO.  5,  the  charge  which  it  will 
in\ol\e  year  In    yt:.u-   up   to    \<.}^>^. 


Table  No. 

4- 

TOROiNTO   WATER-GRAMTATION. 

Year. 

Capital  Kxpcruliuire 
Lkirini;  llie  year. 

IrUtTcst  and 
Rcdciniiiioii  5  per  cent. 

Animal  Working 
Expense?!. 

1,  l.,l    A'H.uaK   n.ir^, 

Snni  of 
C<)lnn)Il^  ,;  .iimI  4, 

1 

2 

$ 

3 

\_      _\ 

6 

1 

% 

1895 

— 

— 

—        1 

— . 

1896 

1,000,000 

25,000 

64,449 

89.449 

1897 

1,500,000 

87,500 

65,786 

153,286 

1898 

2,500,000 

187,500      1 

67,196 

254,696 

1899 

3,000,000 

325,000 

68,642 

393,642 

1900 

3,058,150 

476,454 

70,116 

546,570 

1901 



552,908 

5.000 

557,908 

1902 

— 

552,908 

5,000 

557.908 

1903 

— 

552,908 

5,000 

557,908 

1904 

— 

552,908 

5,000 

557,908 

1905 

— 

552,908 

5,000 

557,908 

1906 

— 

552,903 

5.000 

557,908 

1907 

— 

552,908 

5,000 

557.908 

1908 

— 

552,908 

5,000 

557,908 

1909 

— 

552,908 

5,000 

557,908 

1910 

552,908 

5,000 

557,908 

1911 

— 

552,908 

5,000 

:         557,908 

1912 

470,925 

564,681 

5,500 

570,181 

1913 

— 

576,454 

5,500 

581,954 

1914 

576.454 

5,500 

581,954 

1915 

576,454 

1 

5,500 

581.954 

1916 

1 
t 

576,454 

5.500 

581.954 

1917 

j 

576,454 

5,500 

581.954 

1918 

■             — 

576,454 

5,500 

581.954 

1919 

1 

576,454 

5,500 

581.954 

1920 

. 

i 

I         576,454 

5,500 

581,954 

1921 

— 

576,454 

5,500 

581.954 

1922 

576,454 

5,500 

581.954 

'I'AULE  No.  /^—(continued.) 


1 

TORONTO    WATBK-GKAMTAT  ON. 

1 

1 

'       C'auiia'  Exiiendilurc 
*  *"■■■                      during  tlie  year. 

T.'i.il  Annual  C  h.irut. 

Imtresl  .-irid                 Annual  Wi.rkuit                      _ 

Riiltinpiiuii  siwrcchi.            Ks(itn>«>,.                          Sum  of 

Columns  ji  and  ^. 

1 

3 

3                 !               4                               6      _       _ 

1923 

« 

e                ??                s 

576,454               5,500              581.954 

• 

1924 

— 

576,454               5,500              581,954 

1925 

— 

576,454               5,500               581.954 

1926 

— 

576.454               5,500              581.954 

1927 

_ 

576,454               5,500              581,954 

1928               -            1 

576,454               5,500              581,954 

1 

,1 

1929 
1930 

1931 

— 

576,454               5^500               581,954 
576,454               5,500              581,954 

576,454               5,500               581,954 

ii 

1932 

470,926 

588,227               6,000               594.227 

i 
1 

i 

1933 

— 

600,000               6,000              606,000 

! 

1934               - 

600,000               6,000               606,000 

1935               - 

C  00,000               6,000               606,000 

1  ( 

1936 

575,000               6,000               581.000 

1937    1            - 

512.500               6,000               518,500 

1938               - 

412,500               6,000               418,500 

( 

1939               - 

275,000               6,000              281,000 

1940               - 

123,546               6,000 

129,546 

1941               - 

47,092               6,000 

53,092 

1942               - 

47,092               6,000      |           53,092 

«> 

1943               - 

47,092               6,000      i           53,092 

', 

1944                - 

47,092               6,000                53,092 

1945               - 

47,092               6,000                53,092 

1 

1946               - 

47,092               6,000      |           53,092 

f 

1947 

47,092               6,000      !           53,092 

1948 

47,092               6,000                53,092 

I  ■ 

« 


1 


.■^o 


I  liavc  iiDl  inclutK  (1  in  lli<'  .mnii.il  ih.ir-t-s  .mylliiii'^  lor 
lUv.  raU:s  ami  taxes  which  1  assume  \\<>iiKl  l>e  levied  upon  the 
Corporation  hy  the  vario'i  ,  parislu-  ihroii-h  which  ihe  a(|u.(hul 
would  pass.  At  home  this  is  a  very  serious  ilcin  ot  .uuuial 
expeiist-,  and  is  year  hy  year  l)econiin;4  more  onerous. 

If  the  works  are  carrieil  oul  in  a  sound  and  sulisianlial 
manner,  tin-  cost  of  their  maintenance  and  ui)keep  .liler  com- 
pletion  should   he  a   very   small   annual   sum. 

Two  men  would  he  re(|uireil  at  Lake  Simcoe  and  the 
•  rate,  house  at  the  head  of  the  tunnel,  and  foiu"  («r  live  mon- 
alon'4-  the  line  and  at  its  t<-rmination  in  the  service  reservoir,  and 
these  shouhl  all  -ucupy  houses  adi(Mninn-  tunnel  shafts,  luted 
with  telephones  so  that  ready  communication  would  he  i)ossil.l<: 
from  the  -ate  house  at  Lake  .Sjmcoe.  throu-houl  ih.-  lin.-,  m 
l-:Mlinton  ns<'r\<)ir.  and  on  to  the  City  hln.Liineer's  Oltice. 

1  have  inserted  in  the   'j'ahle  such  sums  as  I   think  would 
cover    the    wa-es,    ni)airs,    antl    incidental   charujes    durin-     the 

term  ileall  with. 

I)V  the  Tahle  it  will  he  seen  that  the  charges  commenci- 
in  iScy,  with  a  sum  of  S,Sq.449.  .md  -<>  on  increasin-  up  to 
19:;5,  when  thev  would  amount  to  SooG.ooo.  After  thai  th.\ 
drop  in  six  years  to  S5;,.m<,2.  hecause  the  lar-c  capital  ouilax 
at  the  outset  would  he  paitl  oil. 

.\fter  th<-  small<-r  amount  had  similarly  come  to  an  end 
by  the  opiM-ation  n\  the  sinkm-  fund  in  197;,  the  only  char-c 
would  he  the  S6,ooo  for  the  nun  en.c^a-cd  on  the  a(|ueduct, 
if  at  that  date  the  whole  of  the  works  are  still  in  satisfictorv 
order,  and  if  the  City  has  not  -Town  so  as  to  reqiiire 
extensions.      L'pon  this  point  I  will  s])eak  later  on 


(      54      > 


in  Mi'ixi;  s(  iii'Mi:.  lakh  oxtakio. 


Ill  making  prox  isioii  \><y  the  iiltiiniilc  siippK  ol  liltx' 
inilli<tii  nall<»iis  a  (l.i\  iVoin  this  .soiiirc.  an  cssciui.il  didcrciu-c 
is  appaniil  in  llu-  pcrioil  i)\fr  which  tlic  «N|)cn(liliirc  ot 
Capital  (an  l>c  s|)rcatl  tVoiii  that  wliich  wtuild  !)<•  necessary — 
and  has  heen  descril)i.'d -- in  the  case  of  the  j^ravitatidii  works 
l)rinu;ini4    w.iter  from    Lake   Sinnoe. 

In  the  latter  it  is  manifest  that  the  onK'  possible  ((tiirse 
would  he  to  construct  a  tunnel  capable  of  hriniLiinin' the  full  (|uantit\- 
at  i>//c  operation  ;  it  could  not  l)e  vVaw  \)\  instalments,  and  tiiere- 
fori'  the  major  part  of  the  L^reat  outla\  ot  twelve  million 
dollars  must  necessarily  be  incurri-d  within  a  limited  time  and 
at   the   \cr\'   outset. 

This  would  entail  a  \{'ry  hea\y  i)urdi'n  in  the  pa\  nienl 
of  interest,  and  in  the  accumulation  of  a  sinking  fund,  during' 
tort\    \tars,    that   is,    in   the   lifetime   ol   a   single   L;cneration. 

On  the  other  hantl  althc)Uf,;h  a  ^ood  round  sum  would 
ha\-e  to  be  spent  within  the  next  few  \  tars  in  order  to  put 
the  pumj)inn'  scheme  into  a  condition  fairly  comparable  with  the 
L^ra\itation,  \  el  the  bulk  of  the  capital  re(|iiired  to  |)ro\ide  the 
fift\  million  !^all(-ns  a  da\-  can  be  spri'ad  (>\-er  49  years  instead 
of  5,  and  the  total  amoimt  to  be  spent  on  works  would  not 
be  more  than  4;!  per  cent.  (A  the  l\\t:lve  millions  required 
for   the  altc'rnati\e. 

.\lthoiij,;h  there  is  this  \ery  lar<4"e  tlifference  in  Capital 
cost,  it  is,  how(.:\er,  not  all  to  the  'iHwX,  for  as  cverybod\-  knows 


.    ■ 


( 


."^."^ 


the  carrvinn-  i-n  of    the   piiinpin!^  opcr.uiniis   will  nil.iil   a    \v\\ 
lica\-v  annual   char;;c. 

In  nnlcr  to  make  cU'Jir  iIt'  r.xact  (liffcrciicc  I  liavc 
prepared  ihc  tolluwini;  I'ahies,  Nos.  5.\  and  511.  which  -.how 
how  and  when  Capital  would  h.i\i'  to  be  spent,  wh.it  it  would 
i-ost  in  inlen'st  and  sinkin;^  lund.  ami  what  would  be  the 
working;  expenses  year  1)\  ye.u-  to  meet  llu'  i^rowin;^^  demand 
1)1   the  community. 

In  a  small  lahle  apart,  No.  ('.  I  ha\<'  shown  m 
parallel  columns  just  the  re'S|)eetive  amounts  which  would 
ha\c  to  l>e  l)aid  lor  the  water  in  each  year  lor  a  period  ..t 
53  years,  the  total  of  the  ^rax  it.ition  column  l)ein,!;  ::^.9<^7-447- 
and  of  the  pumping  coUniin  1 5,;,S;v4"^J-  'i  ^''"'■''^''i*''  '"  '■'\'""' 
of  the  latter  of  S,5S4,i).ii    dollars. 

Another  ailvantaiiv  of  t!ie  i)iunpin,i;  scheme  would  he 
that  alter  the  initial  e\|)en(liiure  has  lieen  incurred,  lurther 
monev  nrr\\  not  he  spent  imtil  it  is  actually  rei[uiri'd  hy  the 
•growth  of  the  population. 

If,  lor  instance,  the  rale  of  increase  for  the  next  ten  yc.irs 
should  he.  as  in  the  past  five  years,  only  one-fillh  \n-v  (cnt.  per 
annum,  instead  of  the  two  per  cent,  assumed  in  the  laMes,  it  is 
clear  that  a  new  pumpini^  station  .uid  machinery  would  not  have 
to  1)1-  erected  in  ic;c)i.  and  that  the  workiiv^'  ex])enses  would 
he  \-ery  much  less. 

(  )n  the  other  hand,  once  the  money  has  heeii  spent  on 
the  ^gravitation  scheme,  the  interest,  cS:c..  must  be  paid,  and  il 
this  payment  were  to  fall  on  a  population  numbcrini^  lew  more 
than  the  present,  the  burden  wduKI  obviously  bean  inloler.d)le  <)ne. 


(      5'»      ) 


It.  -.(I  .iL^.iiiisl  all  tlii'',  il  will  ii"  tluiihi  \iv  ari^iicd  thai  il 
tile  prcsciit  ^ciicraiiciii  arc  uiiliiiL^  l<i  accept  this  Imnlcii,  ihcir 
iiicccssors  utiiild  ("line  in  lnr  a  lc;^a(  y  <>t  ciKiniioiis  \aliic, 
hccaiisc  ihc  vvliolc  water  '^iippl)'  "I  the  ('ily  wniijil  i)c 
nlitaincii  .It  a  mere  iiuminal  annual  sum.  alter  ilic  capital  w.is 
pail!    >ill. 

\n  (linil)t  this  would  111'  the  c.isc,  if,  afttT  '_;iiiwin:^  up 
to  hall  .iMnillinii,  the  (  ity  wire  suddeiiK  In  slop  its  niar(  h  o| 
proM|-tss  .  hut  it,  on  the  contrarv ,  it  were  lo  (oiainue  lo 
incfease,  c.ipital  would  a^ain  hi\(  to  he  s|)cnt.  iusl  as  at  llie 
(omineni  enienl  of  ihc  hrsi  liliy  \ears,  ,uid  an  additional  .inA 
similar  hurden  of  interest  and  sinking  fund  wiruld  he  a;^ain 
accunuil.iled. 

riiis  nui^l  he  cIcarK  realised,  or  a  total  misapprehension 
o|"  till'   position    will    he   iiealed. 

I  he  s.une  tiling;  is  ;4<)inLi  on  in  e\('ry  i^rowin^  city  at 
home:  in-^t  when  the  water  ,u count  is  hei^iiininLi'  to  show  a 
la\(iiirali|e  h.alance,  then  hnlher  capital  e\|»endilure  mu^u  he 
laced. 

In  order  to  put  this  matter  clearly  I  ha\c  prepared 
,1  1  )iai^ram  .\ppendi.\  h,  in  which  the  res|)eili\c  aiuiual  charges 
lor  the  i^rax  italion  and  pumpiiiL;  schemes  are  ujraphicalK' 
show  II  up  to  i<)75,  on  the  hasis  oi  a  duplication  ol  tln'  original 
L;ra\  italiou  works  w  hen  this  hccomes  necessar\,  .uid  an  e.\ten- 
sion  of  the  jiumpiiiL;  works  to  meet  a  conlinuini;  demand  at 
,:  per  cent,  increase   per  .minim.* 

*C)t'<(airse  it  must  he  undi-Tstood  tlint  in  all  tln'  tuljowiiiu  estimates  I  am 
not  ir.i  Iiulmg  any  uxisting  debts,  or  tlie  eost  ol  adminislralion,  or  of  distributing 
woik>  whicli  wuuld  l)e  common  to  tiic  two  srliemes. 


Piisrc3-. 
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[ 

19  JO. 

»yj9- 

I'll! 

I'M  \l  - 

• 

• 

• 

• 

486,000 

■ 

IIO.COO 

182,500 

182.. 500 

2.055,000 

10.000 

10.000 

110.000 

15.000 

155.000 

1 

■ 

450.000 

135.. 500 
89.250 

27.000 
108.000 
108.000 

170.000 

1 

i 

1 

680.000 

80.000 

:           1 

320.000 

;    -   --! 
405.000 

192.500 

192.500 

4.943.750 

60,750 

1 

28.875 
221.375 

28.875 

^.  1 

221.375 

741.562 

465.750 

5,685.312 

IVMM.h;  \i'.   ;a. 


Dl'lAILS     Ol'     CAPITAL     1 


VI.AK. 


DEscRirnoN  ui-  VVoKK. 


iSdd. 


I.S')7- 


I  i_)O0. 


!•■,.    Kuating's  schenic.  tunnel   mulcr 

lKt\  ;uvl  i)ii)e  across  Island       ...         200,000 

Suiciding  reservoir j       50,000 

Filter  beds     460,000 

Pumping  plant  to  filters        

Triiiiiwav  at  ross  island 

New  I'l'.nping  Station  and  high  duty 
I'unipinL;  I'aigines 

NlAV    M.^INS. 
{  A/i/)i  il<ll.r    /•'.  ) 

36    ins.     main    from     Hatluust   and 

College  to  Rose  llill  reservoirs  135,500 

3?    ins.    main     Kglinton    reservoir  to 

Rose  Hill  reservoir        

I 

?c  ins.  main  from  new  36  ins.  main 
laid  in  iSg6,  to  high  level 
pmnping  station  ...  ...   | 


2j  ins.  rising  main  high  level  pumping 
station  to  I'.glinton  reservoir     ... 

J.,  ins.    main    I'.glinton    reservoir    to 
high  level  distrirt 

3^1  ins.  main  from  pumping  station  to 
Ro>e  1  lill  r.-ervoir 

2^  ins.  main  Rose  Hdl  to  Kglinton 


286,000 
60,000 

500,000 
50,000 
15,000 


89,250 

27.000 
108.000 
108,000 


182,500 
10,000 


182,500 
10,000 


155.000 


(  ontmgencies        engmeermg        and 
sujicrvision,  15  per  cent. 


945,500     1,392.250 
141,825       208.987 


170.000 

■ 

— 

80.C00 

I 
1 

405,000 

192,500 

192,500 

60,730 

28,875 

28,875 

'I'diai.- 


1,087,325  1,602,237    465,750   221,375   221,375 


5 

"W^^A^TEK. 

Ji^U 

"IS/^J 

^IIsT 

CJ-. 

.S 

Ol'     CAPITAL 

i:xpk: 

s'Dirrw 

1'. 

I  <^)0. 

iiiii). 

\l)22. 

")^S- 

I'M-'- 

i').i«- 

1 '',>')■ 

"Ml 

I'MIAI    ^ 

« 

« 

« 

» 

> 

« 

» 

• 

8 

! 

486,000 

- 

110,000 

182,500        182,500 

182.500 

182,500 

' 

182,500 

182.500 

2.055,000 

10,000  :       10,000 

- 

10.000 

10.000 

10,000 

10.000 

110.000 

- 

- 

15.000 

)00 

140.000 

1 

155,000 

1 

450.000 

i 

! 

135.. 500 

1 

i 

1 

i 

1 

1         89.250 

1 

, 

i 

i 
1 

! 

1 

1 

! 

1 

i 

1 

27.000 

j 

1       108,000 

1 

! 

1 

1 

1 

1  ■ 

1 

1 

108.000 

)00 

i 

340.000 

,     170.000 

' 

680.000 

:oo 

1 

f 

160.000 

1 

80.000 

320.000 

)00 

192.500        192,500 

GiO.OOO 

192.500 

192.500 

|- 

405.000 

192,500 

192.500 

"1 

4.943.750 

750 

28,875         28,875 

1 

96,0C0 

i 

28.875 

28.875 

60.750 

1 

28,875 

1 

28.875 

741,562 

i 

750 

221,375        221,375 

736,000 

221.375 

221,375 

465.750 

221.375 

221.375 

5,685,312 

^ 


■li 


"xisro: 


'' 

T.'t.-il  Annual 

1 

^. 

1 

W.Tkini; 

1 

i 

1; 

■-•> 

I. 

I 

\V.,:.;.v 

Tot.il  rn<,t  nf 

i>um('iiis  ill 
1    M.iiM  Slalii'ii. 

Sumnf  Culiimns 
13,  ij,  14  and  15 

Tntal  COQt  cf 

piHiHiiiii;  M 
Stiiti'iiis. 

Ti'tnl  ro«i  of 

Pumjiiris; 
.TTul  I-'iltf-rlng 

OK  I,l.,lM. 

Kxpcn-vrs,  Main 

arul  llicli  I.fVrl 

riini|>in4 

Siatir.n.s  and 

i-  illration. 

Sum  of  Culumns 
16,  17  and  18. 

C.ipital 

r.\i".iulinirf* 

during;  tin-  yt-ar. 

1 

1  merest  anti 

RcJfinpti'.n 

5%- 

Tulal  .Annual 
I'li.irtjcs. 

Sum  iif  Columns 
ig  unU  ^1. 

» 

IS 

16 

»T 

18 

19 

20 ; 

21 

22 

« 

8 

S 

$ 

8 

8         i 

s 

.-^ 

24.000 

54.449 

10,000 

7.500 

71.949 

1,087,325 

27.183 

99,132 

24,480 

55,586 

10,200 

7.650 

73,436 

1,602.237 

94.422 

167,858 

( 

24,970 

56.792 

10,404 

7.803 

74,999 

— 

134.478 

209.477 

!   25,467 

j 

58.080 

10.612 

7.959 

76,601 

—        \ 

134,478 

211.079 

1 

25,978 

59.292 

10.824 

8.118 

78,234 

i 
j 

134,478 

212,712 

1 

26.498 

60.586 

11.041 

8.280 

79,907 

465,750 

146,122 

226.029 

27,029 

56.854 

11.262 

8.446 

76,562 

— 

157,766 

234.328 

27.569 

58.300 

11.487 

8.615 

78.402 

— 

157,766 

236,168 

28.121 

59.830 

11.717 

8.787 

80.334 

— 

157,766 

238,100 

28.682 

61.266 

11.951 

8.963 

82.180 

— 

157,766 

239,946 

29,256 

62.798 

12.190 

9.142 

84.130 

221.375 

163,300 

247.430 

29,842 

61.355 

12.434 

9.325 

86.114 

— 

168,834 

254,948 

■    30,437 

66.019 

12.682 

9.511 

88.212 

— 

168,834 

257,046 

31,046 

67.572 

12.936 

9.701 

90.209 

— 

168,834 

259,043 

31.668 

1                1 

69.226 

13,195 

9,895 

92,316 

—        , 

168,834 

261,150 

32.;J02 

70.917 

13.459 

10.093 

94.469 



168.834 

263.303 

' 

32.947 

72.715 

13.728 

10.295 

96.738 

— 

168.834 

265.572 

33.605 

74.392 

14.002 

10.500 

98,894 

— 

168.834 

267.728 

34.277 

76.179 

14.282 

10,710 

101.171 

— 

168.834 

270,005 

34.963 

78.004 

14.568 

10.924 

103.406 

-  - 

168.834 

272,330 

!   35.662 

79.958 

14.859 

11.142 

105.959 

221.375 

174.369 

280,328 

''   36.377 

81.771 

15.157 

11.365 

108.296 

— 

179.903 

288,199 

37,104 

83.715 

15.460 

11.592 

110.767 

— 

179,903 

290.670 

1 

37.816 

85.693 

15.769 

11.824 

113.286 

- 

179,903 

293,189 

i 

38,602 

1 

87,801 

j 

16.084 

12.060 

1 

115,945 

i 

— 

179.903 

1 

295,848 

( 

39,374 

1 
89,758 

16,408 

1 
12,301 

1 

118,465  1 

179,903 

298,368 

■|'\iii  L   No    51: 


1 

'±'OI? 

.onsr 

TO 

•      "SAT^^I 

\t.u. 

i 

li.iily  ilim.inil  f.ir 

VV.ilir  ,11  i-i 
g.ill-  Ilk  |K-r  ht-.iU. 

IjM.inliu-  iMinii'fil  diiiiiii; 
till-  \'^r. 

M\i\    riMi'i 

T.Mlw.fC  ,,.,1  ,,-f.l       C..^l  of  C...1I 

jH  r;uiiimn  !•>■  Hi;;!.-       lur  lll|;li. 

■  Iilly  Kimhus  .11      iliily  l.njiiiii  s 
r.'  t.'ns  lur  niilli-'ii    at  jj/.:'„  ptr 

B.ilk.ji.;  liuiiiiHil.              i„n. 

TnMSof(   -Ml   USC.i 

j)(-r  aiiruiiit  l>y  \m\\- 
uiiiy  Lii;;ims  .it 
2  luus  per  inillioii 
gallutis  piimpcil. 

(  .~t..f  (  „;,! 

fi)r  l.ow- 

tliiiv  I'Ji^int  ^ 

.It  ?4..)o 

per  t.pn. 

*  )ti,iMtiiy  piim()r<l  hy 
lli^h-cluty  l.ii^iiio. 

Qiinritity  pninjud  t.y 
Lu»v-Liiuy   I-.niiiiu-*. 

1 

1     

8 

* 

fi 

6 

_  7 

8 

9 

10 

1895 

175,000 

ln,|,l.  Call.  .,v 

17,500.000 

lliipl.  Il.ill.inv 

tmpl.  Ctlli'ii^. 

Inipl.  (^illoii^. 

^  . 

8 



.■^ 

1896 

178,500 

17,850,000 

6.533.100.000 

5,748,100,000 

785.000,000 

6.898 

17.245 

1.570 

6,28.1 

1897 

182,070 

18,207,000 

6,645,555.000 

5.824.855.000 

820.700.000 

6.990 

17.475 

1,642 

6.568 

1898 

185,712 

18,571,200 

6,778,488.000 

5.921.368.000 

857.120,000 

7.105 

17.7u2 

1,714 

6,856 

1899 

189,425 

18,942,500 

6,914,'^12,500 

6.019,762.500 

894.250.000 

7,224 

18,030 

1,788 

7,152  1 

1900 

193,214 

19,321.400 

7.052.311.000 

6.120,171.000 

932,140,000 

7,344 

18,3G0 

1,864 

7,456  i 

1 

1901 

197,078 

19,707.800 

7.193.347.000 

6.222.567.000 

970,780,000 

7.468 

18.670 

1,942 

1 
7,768 

1902 

201,020 

20,102.000 

7.337.230,000 

7,321.930.000 

15,300,000 

8,780 

21,965 

30 

120 

1903 

205,040 

20,f04.CC0 

7,483,960,000 

7,408,360.000 

75,600.000 

8.890 

22.225 

152 

008 

1904 

209,140 

20,914,000 

7,654.524,000 

7.517.424.000 

137,100,000 

9.020 

22.550 

274 

1,096 

1905 

213,324 

21.332.4C0 

7,786,326.000 

7,586.466,000 

199,800,000 

9.103 

22.758 

400 

1.600 

1906 

217,591 

21.759.100 

7,942,071,500 

7,678,206,500 

263,865,000 

9.214 

23.035 

528 

2.112 

1907 

221,942 

22,194.200 

8,100,883,000 

7,771,753,000 

329.130.0C0 

9,326 

23.315 

658 

2.f32 

1908 

226,381 

22.638.100 

8,285,544.600 

7,889.829,600 

395.715.000 

9.468 

23.670 

792 

3.108 

!909 

230,908 

23.090,800 

8,428,142,000 

7,964,522,000 

463,6'20.000 

9.558 

23,895 

928 

3.712 

1910 

235,527 

1 

23,552,700 

8,596,735,500 

8,063,830,500 

532,905.000 

9,677 

24,192 

1,066 

4,264 

1911 

240,237 

24.023.700 

8,768,650,500 

8,165,095,500 

603.555.000 

9.798 

24.495 

1.208 

4,832 

1912 

245,042 

24,504.200 

8,968,537.200 

8,292.907.200 

075.630.000 

9.952 

24.880 

1.352 

5.408 

1913 

249,iH3 

24.994.300 

9.122,919,.500 

8.373.774.500 

749,145.000 

10.049 

25.122 

1.498 

5.992 

1914 

254,942 

25.494,200 

9,305,383,000 

8.481.253.000 

824,130.000 

10.177 

25.442 

1.648 

6.592 

1915 

260,040 

26.004.000 

9,491.460.000 

8.590.860.0C0 

900.600.000 

10,309 

25.772 

1.800 

7.200 

1916 

2U5.242 

26,524,200 

9.707.857.200 

8.729.227.200 

978.630.000 

10,475 

26.187 

1.958 

7,832 

1917 

270,545 

27,054.500 

9.874.892.500 

8.816,717.5C0 

1.058.175.000 

10,580 

26.450 

2,116 

8,464 

1918 

275,957 

27.595.700 

10.072,430,500 

8.933.075,500 

1.139,355.000 

10,720 

26.800 

2.273 

9,112 

1919 

281,476 

28.147.600 

10.273,874.000 

9.051,7c<4.000 

1.222,140,000 

10,862 

27.155 

2,444 

9,776 

1920 

287,106 

1 

28,710.600 

I 

10,508,079,600 

9,201,489.;:0 

1,306.590,000 

1 

11,041 

27.602 

2,614 

10,456  j 

1 

1921 

1 
292,818 

29,284,800 

10.688.952,000 

9,296,232.000 

1.392,720,000 

11,155 

27,888 

2,783 

11,132  1 

?CJ 

)      -\7sr 

:A.'±'  h! 

T^ 

JPTIl 

NdllP: 

1357 

a-- 

riNii' 

N<.     ^i.\ll(t\. 

■I..t,il  Alluvial 

1 

-I  Mf  r.,al 
.r  IIikIx 
y  l.ii>;iin  s 

tun. 

Tuns  i.f  (o.ti  ,isc<l 
pLT  annum  Iiy  Low- 
uuty  Lii^iiits  at 
^  tuii>  per  inillioii 
galluns  piunpi'il. 

fur  I.'iw. 

iluty  Kn^incs 

at  ?4.ikj 

c.sK.r 

i:.iiiin»; 
C>,;il  at 
d  cent*. 

per lun. 

("list  of  lul'rir.-ints. 

wa>ti*.  paikii.*;, 
Kcntral  supplies, 

Ka^,  insurance, 
&c.,  8:1..  at?.' a-, 

jitT  aiiimrn  pi-r 
niilli'm  gallons  n 

r  1  1  v   1  ki  1  111  1  i*,i  1 

Cost  nf  rcpa.rs 
tu  enyiiK-s,  *S;:.. 
at  ?i-'^  per 
nniiinn  prr 
niilli<i!i  uatlunft 
a  (J.'y  puniiK'l. 

W.v.v 

Tntal  ro^t  of 

|>i:iupiii:;  at 

Main  Station. 

Sum  r»f  C'llunins 
12,  13,  14  uml  15- 

Total  ro«e  of 
piuiipiir.;  -It 
llii;li  1  .A-l 

.Sl.llloll..- 

Total  rn«t  of 

I'mnpint! 

ami  I'iltrrlnj; 

,..1  I.Um.I. 

SV.,rl.ii.« 
KxiHii^i-s.  Main 
.-iTullikti  \.,^<^ 

I'nmpin^ 
Stations  ami 

liltration. 

Slim  uf  Culumn* 
i'\  t;  and  18. 

Capital 

r.xpfiHliturc 

tlurin^  the  year. 

1 

Intrrc^l  anil 
K'.ili'inpiioii 

i 

of  l',,,il  ptr 
anuuni. 

Sum  ..f 

Colli  Illll^ 
8,  lo  and  11. 

Total  .\iili\ul 
I  har^t-t. 

^'um  ,,f  ("01,111111% 

8 

? 

10 

8 

n 

12 

8 

(i.i)  puniptu. 

14  _  , 

8 

15 

8 

16 

8 

18 

8 

19   

8 

8 

21 

8 

22 

$ 

8 

7.245 

1.570 

6,280 

677 

24,'<02 

4.016 

2,231 

24.000 

54.449 

10.000 

7,500 

71.949 

1,087,325 

27.183 

99,132 

7.475 

1,642 

6,568 

690 

24,733 

4.0D7 

2,276 

24.480 

55,586 

10.200 

7,650 

73,436 

1,602,237 

94.422 

167,8,J8 

7.7u2 

1,714 

6,856 

705 

25,323 

4,178 

2,321 

24,970 

56,792 

10.404 

7.803 

74,999 

—        1 

134,478 

209,477 

8,030 

1,788 

7.152 

721 

25,933 

4,262 

2,363 

25,467 

58.030 

10.612 

7,959 

76.601 

134.478 

211.079 

8.3G0 

1,864 

7,456 

736 

23,552 

4,347 

2,415 

25,978 

59.292 

10.824 

8,118 

78.234 

134.478 

212.712 

8.670 

1,912 

7,768 

752 

27.190 

4,434 

2.464 

26.498 

60.586 

11.041 

8,280 

79.907 

465,750 

146,122 

226.0:i9 

!1,265 

30 

120 

705 

22,790 

4,523 

2.512 

27,029 

56.854 

11.262 

8,446 

76.562 

__ 

157.766 

234.328 

J2.225 

152 

608 

723 

23,556 

4,613 

2.562 

27.569 

58.300 

11.487 

8,615 

78.402 

— 

157.766 

236,168 

J2.550 

274 

1,096 

744 

21,390 

4,705 

2.614 

28.121 

59.830 

11.717 

8,787 

80.334 

— 

157.766 

238.100 

>2.758 

400 

1.6C0 

760 

25.118 

4.800 

2.666 

28,682 

61.266 

11.951 

8,963 

82.180 

— 

157.766 

239,946 

23.035 

528 

2,112 

770 

25.926 

4.893 

2.720 

29,256 

62.798 

12.190 

9.142 

84.130 

221,375 

163,300 

247.430 

>3,315 

658 

2.t)32 

798 

26.745 

4,994 

2,774 

29,842 

61.355 

12.434 

9,325 

86,114 

- 

168,834 

254,948 

>3,670 

792 

3,168 

821 

27,659 

5,093 

2.8-30 

30.437 

66.019 

12.682 

9,511 

88.212 

— 

168,834 

257,046 

!3,895 

928 

3,712 

838 

28,445 

5,195 

2.886 

31.046 

67.572 

12.936 

9,701 

90.209 

— 

168,834 

259,043 

J4.192 

1,066 

4,264 

859 

29,315 

5,299 

2.944 

31,668 

69,226 

13.195 

9,895 

92,316 

— 

168,834 

261,150 

J4.495 

1.208 

4,832 

880 

30.207 

5.405 

3.C03 

32,302 

70.917 

13.459 

10,093 

94.469 



168,834 

263,303 

•4.880 

1,352 

5,408 

904 

31.192 

5.513 

3.063 

32.947 

72.715 

13.728 

10.295 

96,738 

— 

168.834 

265.572 

.5.122 

1.498 

5,992 

924 

32.038 

5.625 

3,124 

33.605 

74.392 

14.002 

10,500 

98,894 

— 

168.834 

267,728 

'5.442 

1.648 

6,592 

946 

32,980 

5.736 

3,186 

34.277 

76.179 

14.282 

10.710 

101,171 

— 

168.834 

270,005 

5.772 

1.800 

7.200 

968 

33,940 

5.851 

3.250 

34,963 

78.004 

14.568 

10,924 

103,496 

-  - 

168,834 

272.330 

6,187 

1.958 

7,832 

994 

35.013 

5,968 

3.315 

35.662 

79.958 

14.859 

11.142 

105,959 

221,375 

174  369 

280,328 

6.450 

2.116 

8,464 

1.015 

35.929 

6,087 

3.331 

36,377 

81,774 

15.157 

11.365 

108.296 

-- 

179,903 

288,199 

6.800 

2.273 

9,112 

1,040 

36,952 

6.209 

3,450 

37,104 

83.715 

15.460 

11.592 

110,767 

— 

179.903 

290.670 

7.155 

2.444 

9,776 

1,064 

37,995 

6.333 

3.519 

37.816 

85.693 

15.769 

11.824 

113.286 

— 

179.903 

293,183 

7,602 

2,614 

10,456 

1,092 

39,150 

6,460 

3.589 

38,602 

87,801 

16.084 

12.060 

115.945 

— 

179,903 

295,848 

7,888 


2,783 


11,132    1,115      40,135 


6,589 


3,660       39,374         89,758      16,408  12,301        118,465 


179,903       298,368 


IS 


4 
4 
4 
4 
4 
4 
4 
4 


2<TC3r 


iiifiitttc'if)- 


j 

l-t.-l  Animal 

Working 

Kxut-ii^t-.,  Sl.tiri 

and  Hi;;)!  I.t\tl 

I'liinpiiiU 

St;i|it-ii-»  ;tiul         . 

Kiltr:iiioii. 

1 

■ 

r..i.iic..>i  .if 

iiuinpint!  M 
.Main  M.i'.loii. 

^Uin  nf  I'olu  nil* 

.■,  1,1,  14  anil  13. 

l.i|,.l...sl..f 

lininpin^  .'1 

lllcll  l.cvi-i 

M.itii'ii. 

•|..|.,l.n»l   of 

I'liiiipitiK 

.liid  hilliriiiK 

..n  Ul.,ii<l. 

( .iP'"' 

Kvptiniiiuri' 
.iriii^llii-  jc.ir. 

K(.ilt-in|itioii 

5't,-                -^ 

I'.i.il  .\nnual 

mil  i.f  C  •■Uitiiii'. 
19  .mil  .'1. 

■■ 

Mini  Mf  (.■..luiiiii- 

1 

tri,  17  atiil  1^. 

! 

"- 

15 

w  ^- 

n 

IH 

1? 

20 

21 

_  22 

S        1 

A 

.-. 

s 

."^ 

!% 

^ 

!^ 

40,162 

91.871 

16.734 

12.547 

121.152 

736,000 

198.303 

319,455 

40.966 

86.059 

17.069 

12.798 

115.926 

— 

216.705 

332,629 

:  !   41,784 

87.876 

17.410 

13.054 

118.340 

— 

216.703 

335.043 

'    42.619 

.S9,534 

n,:i8 

13.315 

120.607 

221..'i75 

222.237 

342,844 

:  !   43,474 

91.325 

18.114 

13.581 

123,020 

227.772 

350.792 

:  i   44.342 

93.150 

18.476 

13.853 

125.479 

— 

227.772 

353,251 

;  !   45,228 

1 

95.119 

18.845 

14.130 

128,094 

i 

227.772 

355,866 

: ;  46,133 

96.917 

19.222 

14.413 

130.552 

227.772 

358,324 

47,057 

98.855 

1 

19,C07 

14.701 

133.163 

227.772 

1 

360,935 

'• 

47.976 

i 
100,812 

19.999 

14,995 

i 
135.806 

1 
227.772 

363.578 

:      48.958 

102.961 

20.399 

15.295 

138.655 

221.375 

233.306 

371.961 

'      49.937 

104,905 

20.807 

15.601 

141,313 

— 

238.841 

380,154 

'      50.935 

107.010 

21.223 

15.913 

144.146 

- 

238.841 

382,987 

:      51.953 

109.144 

21.G47 

16.231 

147.022 

-- 

238.841 

385.863 

52,992 

111.447 

22.080 

16.556 

150.083 

465.750 

223.802 

373.385 

54,053 

113,555 

22.522 

16,887 

152.964 

.._ 

167.707 

320,671 

:  •   55,133 

115.822 

22.972 

17.225 

156.019 

— 

127.651 

283,670 

■  '   £6,237 

118.139 

23.432 

17.570 

159.141 

221.375 

133.185 

292,326 

''  1   57.362 

1 

120,636 

23.901 

17,921 

162.458 

— 

138.720 

301,178 

'.      58.510 

122,916 

24,379 

18.279 

165.574 

- 

127.076 

292,650 

i      59.678 

125,371 

24.866 

18.645 

168.882 

— 

115.432 

284,314 

:      60.871 

127.877 

25,363 

19,018 

172,258 

115.432 

287,690 

'      62,090 

130,580 

25.871 

19.398 

175,849 

221,375 

120.966 

296.815 

'      63,211 

132.927 

26,388 

19.786 

179,101 

126,500 

3C5.601 

•      64,598 

135,704 

26.916 

20,182 

182.802 

~ 

120.966 

303.768 

3      65,890 

138.419 

27,454 

20,587 

186,460 

— 

115.432 

301.892 

1      67,207 

141,343 

28.003 

21,800 

190.346 

— 

1     115.432 

305,778 

T\i!i.i;  \  ).    •~^\\—c<intiiiuiJ. 


■J. 

:oi?,c 

D3N  'X'O 

'W,iL'J?3 

^..ll 

|N>{iiilati"t). 

I  t.iily  (li-inaiu)  for 

U'atcr  .It  iijii 
>;.illottH  |nr  \\xjk\\. 

MAIN     I'l   \||' 

N',     •-lAIKiN 

(Jii.iiitily  piitii)H--(t  iluriii.^ 
Ilic  u-.ir. 

(Jiiantily  juimpr,!  l,y 
tli>;h-ilti()-  l-.ii-^iiR-,.. 

( >iiantilv  pniii|ii-(|  liy 
l.cjw  duly  Kiiijini-s. 

'Win-  nf  {...il  ii«r(l      C'o~l  Mf  C,,.!] 
|KraiiiiliTn  l.y  llii;li.      f,.r  llii;li. 

cliil>  l.imiiii',  .11      iluiy  l•.m;inl■^ 
ij  I..II'.  pir  Miilll'.ii    .11  .■'.■,;;;,  p^r 

^.lllull^  pllllipi-ii.                   (.,1). 

l.iMsnfC,,.,!  ,|„-,1      0.«lr,fl„.,l 
|«r.iiiniiTii  liy  l.,m.         f,ir  |,.,w- 
iluly  l-.iiniiii- al       limy  lMn;inM; 
,■  Piii^  pir  iiiilli,,!!         at  .<4..., 
tSalliHi-,  piiijipul.            ptr  pill. 

1 

8 

3 

< 

fi                _ 

8                  [...          T              1          8 

9                         10 

1922 

298.705 

29,870.500 

linpl.  i;.,l|..n.^. 

10.902.732.500 

9,422,157,500      1,480,575.000         11.306         28,265 

s 
2,962           11.848  I 

1923 

304.679 

30,467.900 

11.120.783.500              -                        _                   13,345          33.362 

_ 

1924 

310.773 

31.077.300 

11.374.291,800              -                        -.                   13,649          34,123 

— 

1925 

316.988 

31.698.800 

11,570,062.000 

13,881          34,710 

i 

1526 

323.328 

32.332.803 

11.801.472,000              — 

—                   14,161          35,402 

.- 

1927 

329,794 

32.979,400 

12,037.481.000 

—                   14,444          36,110 

1 

1928 

336,390 

33.639,000 

12.311,874.000 

14,774         36,935 

— 

1929 

343.118 

34,311,800 

12,523,807.000              — 

—            1       15,029         37,573 

.  .._^                        ^^ 

1930 

349,980 

34,998,000 

12,774,270,000              — 

— 

15,329         38.323 

—            — 

1931 

356.980 

35,698.000 

13.029.770.000 

^ 

15,636         39.090 

1932 

364.120 

36,412.000 

13.326.792.000 

—                  15,992         39,980 

1933 

371.402 

37,140.200 

13.556.173,000              — 

—                  16,267         40,668 

1934 

378.830 

37.883.000 

13.827,295,000              -- 

~            1       16,595          41,488 

-  .                        — _ 

1935 

386,406 

38.640.600 

14.103.819,000 

— 

16,925          42,313 

j 

1936 

394.134 

39,413.400 

14,425,304.400 

-— 

—            i       17.310          43,275 

.__, 

1937 

402.018 

40.201,800 

14,673,657.000 

— 

—            1       17,609         44,023 



" 

1938 

410.058 

41,005.800 

14,967,117.000  : 

1       17.960         44.900 



1939 

418.258 

41.825.800 

15,266,417.000              - 

—            ;       18,319         45,798 

— — 

1940 

426.624 

42.662.400 

15,614.438.400              — 

— 

18.737         46.843 

— 

1941 

435.158 

43.515.800 

15.833.267,000 



.     , 

19.060         47.650 

„ 

1942 

443.860 

44.386.000 

16.200,890,000 

— 

~                  19,441         48,603 





1943 

452.738 

45.273.800 

16,524,937.000 

— 

—                  19,830         49,575 

- 

1944 

461,792 

46,179,200 

16.901,587,200              - 

—            \       20,282         50,705 

*"" 



1945 

471,028 

47,102.800 

17,192,522,000 

-                  20,632         51,580 

— 



1946 

480,448 

48.044,800 

17,536,352,000 

—            j       21,043         52,608 

— 



1947 

490,057  '■ 

49,005,700 

17.887,080,500              — 

—                  21,464      !   53,660 

— . 

1948 

499.858 

49,985,800 

18,294,802,800              — 

— 

21,954         54,885 

— 

— 
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-I  ■■fC.al 
■  •rllii;!,. 
ly  l^m;ilH■^ 

tun. 
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28.2G5 
33.362 
34,123 
34,710 
35,402 
36,110 
36,935 
37,573 
38,323 

39,090 
39,980 
40.668 
41,488 
42,313 
43,275 
44,023 
44,900 
45,798 
46,843 

47.650 
48,603 
49,575 
50,705 
51,580 
52,608 
53,660 
54,885 


•I  Al  l(i\ 


TmHv  nf  ('(i;||  Hm-i1 

Cos!  of  Coal 

(■u.|  r.f 

Toi.il  »o*i 
..f  (  .mI  |Kr 

l«r  .iiihinii  liy  l..i». 
liiiiy  I.iipiihi-  ill 

for  l.tiM* 

limy  Khi^irio 

at  !*4.*iit 

..iiiMii: 

S  i.Cltt^. 

.itiritirii. 
Sum  t)f      1 

Kalliii)^  pl)ln[K<l. 

IKT  i.tri.      ' 

|liT    toll. 

I'uttiiniiN 
g,  loai.il  II.  ! 

9 

10   _ 

_U 

12          1 

s 

,< 

s 

2,962 


11.848    1,141 
1,C67 


1,251 
l,27t) 
1,301 
1.328 
1.354 
1,385 
1.403 
1,437 
1,465 
1,499 

1 1,525 
1,555 
1,586 
1,622 
1 1,650 
'  1,683 
1,717 
1,756 


41.254 
34.429 


J.0S2 

35.215 

1.110 

35.820 

_- 

1,133 

36.535 

__ 

1.155 

37.265 

-- 

1,182 

38.117 

— 

1,202 

38.775 

i 

1,226 

39,549 

40.341 
41.259 
41.969 
42.816 
43,667 
44.660 
45.432 
46.337 
47,263 
48,342 

49.175 
50.158 
51.161 
52.327 
53,230 
54,291 
65,377 
56,641 


[  >'>t  of  hit.ri.  .tills 
u.istf,  p.K.kiiik;. 
^«rit-ral  <»ii|i|iIk-, 

^.i>,  iii'>ur.tit<.e, 
^<  ..  ^^i.,  al  ^jj^ 

\nT  .tiiimrii  |N-r 
iiiilltL'ti  ^all'>if.  .1 

(lay  |>uiii|K.tl. 
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6.721 
6,8)5 
6.992 
7.132 
7.275 
7.420 
7.569 
7.720 
7.874 

8.032 
8.193 
8.356 
8.524 
8.694 
8.869 
9.045 
9.226 
9.410 
9.599 

9.791 
9.986 
10,186 
10.390 
10.598 
10.810 
11.026 
11,247 


I  0*1  of  rifviir* 

to  cn)(iiitH,  Kc 

At  t^ti^  IK.T 

.tniiuiii  |K-r 
nii)lii<it  Kall"ii< 
a  il.t>  (>uin|H:tl. 

u 


3.734 
3.809 
3.885 
3.963 
4.041 
4.123 
4.205 
4.289 
4.375 

4.463 
4.551 
4,643 
4.735 
4.830 
4.926 
5.025 
5.126 
5.229 
5.333 

5.440 
5.549 
5.659 
5.773 
5.888 
6.005 
6.126 
6,248 


W.lKt-. 

-     "     —   1 

40.162 
40.966 
41.781 
42.619 
43.474 
44.342 
45.228 
46.133 
47.057 

47.976 
48.958 
49.937 
50.935 
51.953 
52.992 
54.053 
55.133 
£6.237 
57.362 

58,510 
59,678 
60.871 
62,090 
63.211 
64.598 
65,890 
67,207 


Inl.ll  ■.■«l  ..f 

lilllllliillK  .it 
Hlith  l.t«cl 

Miniitl'i  iilu  nil'.        M.iliitii.      I 

ij,  I  J,  14  mill  ty\ 


Iiiiititunu  .It 
ain  M.ii;.,ii. 


91,871 
86.059 
87.876 
89.534 
91.325 
93.150 
95.119 
96,917 
98.855 

100.812 
102.961 
104.905 
107,010 
109,144 
111,447 
113,5.55 
115.822 
118.139 
120,636 

122,916 
125,371 
127.877 
130,580 
132.927 
135.704 
138.419 
141,343 


16.734 
17.069 
17.410 
17.758 
18.114 
18.476 
18,845 
19,222 
19,007 

19,999 
20,399 
20,807 
21,223 
21,047 
22,080 
22,522 
22,972 
23,432 
23.901 

24,379 
24,866 
25,363 
25,871 
26,388 
26,916 
27,454 
28.003 


r.'l.il  co-t  nf 

riiiiii>iiij|( 

.'Hid  Killiriiiii 

I'D  IsLllul. 
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12.547 
12.798 
13.054 
13.315 
13.581 
13.853 
14.130 
14.413 
14.701 

14,995 
15.295 
15,601 
15,913 
16,231 
16,556 
16.887 
17.225 
17.570 
17.921 

18.279 
18.645 
19.018 
19.398 
19,786 
20.182 
20.587 
21,800 


I  mI.iI  .Vniuul 

\\  iirkini: 
|-!\iit  ii^c-..  Si. nil 
.iri.l  lll;:li  llMl 

rutii|iii>c 

M.ill.Mi^  .mil 

KlItLlliilll. 

Sum  iif  l'..liitiin> 
ir*.  17  and  itj. 

19 

121.152 
115.926 
118.340 
120.607 
123,020 
125.479 
128.094 
130.552 
133.163 

135.806 
138.655 
141.313 
144.146 
147.022 
150.083 
152.964 
156.019 
159.141 
162.458 

i 

165.574 
168.882 
172,258 
175.849 
179.101 
182.802 
186.460 
190.346 


r<  la!  Aiitai.il 

(  a|>il..l 

|(llrr»^(  an.l 

i  liari()  . 

I'.siHiHliliirr 

Kttli*iii|ili>'n 

luring  Oil-  jiar. 

>'(> 

'^Ullt  ufl    •llllllll 

i(^  and  jt. 

M 


736.000 


221,075 


221.375 


465,750 


221.375 


221.375 


■ii 


198.303 

319.455 

216,703 

332,629 

216.703 

335,043 

222.237 

312.814 

227.772 

350.792 

227.772 

353.251 

227.772 

355,866 

227.772 

358.324 

227.772 

360,935 

227.772 

363.578 

233.306 

371.961 

238.811 

380.154 

238.8  U 

382,987 

238,841 

385,863 

223.302 

373.385 

167,707 

320,671 

127,651 

283.670 

133,185 

292,326 

138,720 

301,178 

1 

127.076 

1 

292,650 

115.432 

284.314 

115.432 

287.690 

120.966 

296.615 

126.500 

305.601 

120,966 

303.768 

115,432 

301.892 

115,432 

305.778 

I  m 


^ 


I 


I 


'lAllt-K    N'l'     «• 

loKoNIo  W  A  I  I  K  — N  I  \kl.\  <JI.\U(,I-:s  <)|- 
i.K.W  I  I  A  I  l()\  Wh  I'l  \||'l\(.  ^(  III:  MIS 
(  (  )MI' AKI.D 


\t.ir. 

1  ir.iMt.iii'Hi, 

I'lllnl  111^. 

Sial. 

t  ir.iMl.ilMi  . 

i  t.ti(|  ■ 

1895 

1 

1922 

581.954 

310,455 

1896 

89.449 

99,132 

1923 

581.954 

332.629 

1897 

ln3.'.28C 

167.858 

1924 

581.954 

335.043 

1898 

254.696 

209,477 

1925 

581.954 

342.844 

1899 

393.612 

211.079 

1926 

581.954 

350.792 

1900 

546.570 

212,712 

1927 

581.954 

353.251 

1928 

581.954 

355.866 

1901 

557.908 

229,029 

1929 

581.954 

358.321 

1902 

557.908 

234,328 

1930 

581.954 

360.935 

1903 

557.908 

236,168 

1904 

557.908 

238,100 

1931 

581.954 

363.578 

1905 

557.908 

239.916 

1932 

594.227 

371.961 

1906 

5'-)7.908 

247,433 

1933 

606.000 

380.154 

1907 

557,908 

254.948 

1934 

60f;  000 

382.987 

1908 

557,908 

257,046 

1935 

606.000 

385.863 

1909 

557.908 

259,013 

1936 

581.000 

373.385 

1910 

557.908 

261,150 

1937 

518.500 

320.671 

• 

1938 

418.500 

283.670 

1911 

557.508 

263.303 

1939 

281.000 

292.326 

1912 

570.181 

265.572 

1940 

129.546 

301.178 

1913 

581,954 

267.728 

1914 

581.954 

270.005 

1941 

53.092 

292.650 

1915 

581,954 

272.330 

1942 

53.092 

284.314 

1916 

581.954 

280.328 

1943 

53,092 

287.690 

1917 

581.954 

288,199 

1944 

53.092 

296.815 

1918 

581.954 

290,670 

1945 

53.092 

305.601 

1919 

581,954 

293.189 

1946 

53,092 

303.768 

1920 

581.954 

295.848 

1947 

53.092 

301.892 

1948 

53,092 

305.778 

1921 

581,954 

298.368 

Total 

23,967,447 

15,383,406 

'l'i>lal   wiiur  Miiiply  Iriiin  l,Sll'l-Il^.'^        (>o5,l44  inilliun  j^.illi,ri>. 
Total  c-nsi.  j;ra\italion    2  ;.<i'i7.4.j7j         ;<X)  ctiiis.    |«r   I.CXX)  j;alliiiis 
Tnlal  cost,  |iiun|iiii^        15.  ^N  ?..io<)^        2  vj       ..  ,,  ,, 
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KI'XOMMl-NPATlnN. 

I  think  llurc  is  ii<»  nrttssily  l<>  l.iliniir  ihc  maiur  liirllKr 
I  have  no  (lirtuuliy  myself  in  ailvisin:^  you  whiih  mIk  ni. 
to  adopt.      My  natural    iiu  lination  and   pn'dilciiion  w.uld  \<r   in 
favour   of  the   Sinu-..r    .Sclu:m«;  ;  Init   under  tli.    special  i  ir(  uin 

siui.vs  oi  tlu  case  I  recommend  you  to  adhere  to  your 
present  source. 

As  I  have  already  said,  ihu  considerations  that  impress  m- 

\er\    siron^K  an    the  following;: 

1st.  No  one  can  prediil  with  any  certainty  what  the 
luture  ol  I'oronto  is  -oin-  to  he;  il  may  never  -rou  luyou.l 
t\v<i  hunilri'd  thousand  inhahitanis. 

jiul.  rh<'  .Sinu-oe  .S(hem<>  should  n.H  he  desi-n.d  .uid 
r.irried  out  on  less  broad  lines  than  1  have  set  ..ut;  it  would 
never  clo  to  eonstruct  a  tuim.l  <«ver  30  miles  Ion-  with  a  smaller 
r.uryin-  capacity  than  50.tX)0.cX)i)  -allons  a-day,  lor  il  uouM  he 
such  a  terril.le  husiness  to  have  to  make  another  alon-side  in  i 
r.u  years'  lime  il  the  Cils  were  to  increase  laster  than  has 
Wet  n    eslim.lled. 

^rd.  liui  lodo  this  work  involvesa  very  heavy  e.\i)cnditure 
,1//  ,f/  oiicf.  which  would  saddle  the  I'oronlo  of  to-day  with  .1 
hiinlcn  il  ou-hl  not  li-hlly  to  he  called  uj)'.!!  lo  hear. 

jlh.  On  ihe  other  hand,  the  I'umpin-  Si  henu  can  he 
proce.ded  with  lentalixeU,  and  extensions  he  m.ide  just  ,is  .ui.l 
w  lieu  lhe\    are  needed. 

5lh.  Iiirlher,  if  ihe  (Iravitation  Scheme  is  executeil,  .md 
50,000.000 -.illons  acla\  he  hrou-lu  to  the  CilN    theiv  wdl  ' '■  n-- 
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III 


iiuluccniciU  to  diminish  the  c.\tr.uaL;aiu  waste  which   must   now 
be  t^^oint^r  on. 

6tli.    Hut  if  you   continue  to  pump  I  am   satistii'd  liiat  hy 
adoptiii!^    the    proper    methods    the    cjuantity    ol     water     to    1)« 
sup|)Iied  may  Ix-  reducetl  40  to  50  per  cent,  with  a  corresponding; 
reduction  in  pumping;    expenses,  and  a  loni;  postponement  ol  the 
spendinjr  of  capital  on  new  stations  and  machinery. 

/th.  The  ^rra\itation  scheme  will  certainly  iuvoKc  the 
construction  .il  thi:  outset  of  the  luuulred  million  (gallons 
reservoi.  at  I'^glinton,  because  it  is  the  ouly  way  ol  avoiding; 
usin|.(  "  riley  "*  w.iter,  but  it  will  not  be  necessar)'  to  r,iak<-  the 
\2  acres  of  fillers  in  connection  with  the  pumping  immedialcK. 
I)ul  will  suffice  to  build  the  subsiding  reserxoir,  and,  perh.ips 
one-third  of  the  t"iltt-rs. 

Stli.  \  (»u  ma)-  banish  from  your  mintls  an)'  idi.i  thai  iIk 
.Simcoe  .Scheme  should  be  carried  out  because  of  the-  powei  that 
th'-  water  will  bring  with  it.  This  is  a  will-o'-the-wisp  ,uid 
a  delu.sion. 

I'ower  can  be  manufacturetl  in  Toronto  more  cIk  apl)  m 
other  ways. 

1  promised  in  an  earl)- part  of  this  Report  to  tell  you  how 
much  power  could  be  got  out  of  the  511  million  gallons  a  da\, 
<uul  at  what  cost,  and  I  will  now  proceed  to  do  so. 


t! 


*  A  local  word  moaniti!:  "turbid.  ' 


II 
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UTILISATION  OF  \\\T\IK  FOR  POWl-R. 


.\  rctcrcncc  to  the  scctiDii  (AppciKlix  I>)  will  show  ili.ii 
the  level  of  the  water  surlace  ill  1  .ak(;  Siiiicoe  is  taken  at 
7 JO  feet  al)i)V(,  the  sea,  aiui  the  invert  of  tht;  a(iueiliKt  at 
tin-  t^atehouse  is   700. 

riie  tlifterence  or  head  of  20  teitt  is  re([uire(l  to  allow  a 
mari^in  for  the  level  of  the  water  heiiv^  lowered  in  exceptionalK- 
dry  si'asons.  and  to  force  the  water  through  the  6  f(  .  .  pipe  laid 
in  the  lake. 

in  the  tunnel  hetwc^'n  the  L^att-housc  and  its  low  end 
near  Richmond  Mill  there  is  a  fall  of  4A'^^o  feet,  making;  the 
invert  at  that  point  655'4o. 

This  fall  is  reipiired  to  L;ive  a  velocity  (ahmit  1  ;,<)  feet 
per  minute)  sufficient  to  discharge;  50,000,000  -gallons  in  24 
hours  with  the  water  running;  up  to  spriii^in^  level. 

There  is  not,  therefore,  any  head  left  a\ailal)le  lor  power 
down  to  the  low  vin\  of  the  tunnel,  because  it  ll.is  all  been  used 
up  in  ;4c'ttinj;'  the  watt-r  to  that  point. 

The  top  water  of  the  proposeil  hi'fh-service  reservoir  at 
I'.-iintoii  is  547  feet,  i^ivini;-  a  fall  in  the  two  syphons  ,uid  iIk- 
length  of  aijueduct  in  "cut  and  cover"  work,  ot    ioS'40  ieet. 

Similarly,  all  this  fall  is  neeiled  to  pass  ihi:  50,000,000 
_^,illons  .1  day  throuj^h  the  iron  pipes  and  conduit  to  the 
reser\oir ;  ///<'  7Mhr  therefore  reaches  the  reservoir  70ithont  any 
head  li'iich  can  be  used  for  poioer,  the  size  of  the  pipes  with  the 
a\-ailal)le  ^railii-nl    lieiii;^   adjustetl   on  tlu-  most  economical   lines 
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liir  \v;it«'r  siipplv  purposes  onK',  lliat  is  lo  say  at  tlii'  outset  two 
3^-iiich  OLSt-irun  pipes  would  We  laid,  t-oni])etent  to  discharL^e 
to;^(.-tlier  25,000,000  |L(;ilIons  a  ila\ ,  and  in  1912  and  1932  a  tliird 
and  a  fourth  32-incli  {)ipe  wouKl  be  |)ut  down. 

Now,  in  order  to  ohtain  .my  power  out  ot  ilie  w.iter,  it  is 
ni.uiik-st  that  it  must  he  deli\e'retl  at  the  reserxoir  under  smne 
surplus  head  or  pressure  more  tlian  is  nettlid  simpl)  to  discharge 
it  into  the  reser\iiir. 

1  he  onI\'  wa\  in  which  this  eaii  lie  done  is  to  la\  pi|»es 
so  much  larmr  t!ian  lh<'  four  32-inch  that  tiie\  will  pass  the  same 
<|uaiitity  in  the  same  time  and  still   ha\-e  that  surplus  Jiead. 

W  ii.it  I  ha\e  s<'t  out,  iheii,  and  shown  on  the  seclidii.  is 
a  ciMitinuation  ut  the  luiuul  uratlient,  viz.,  i  in  4,000.  .L;i\  ini^  tin 
height  at  the  reser\-oir  , IS  64370  ieet,  ami  I  iind  lh.it  with  this 
t.ill  two  69-inch  steol  pip(;s  would  hi'  recpiired  in  order  to  |),iss 
tile  50,000,000  gallons  in  24  hours  into  the  l\L;linton  reserxnir 
with  .1  sur[)Iu.s    head  axailable  lor  power  of  9671)  feet. 

<  )f  course,  it  must  he  underslooil  that  these  pi|)es 
would  he  laiii  underuiround  on  the  same  line  as  would  other- 
wise he  occu|)ied  hy  the;  32-inch,  and  that  in  s|)e.ikin;j  of 
64370  I  am  speaking;'  of  ihe  lieiL^ht,  at  the  reservoir,  of  the 
hydraulic  i^r.idient  .md  not  the  actual  iexc!  al  which  the  pipis 
will   he  laitl. 

In    other   words,    it   .1   \ertical   stand])i|)e  were  erecti'd   .it 
the  l-.:.;liiiton  reservoir  9670  feet  hii^h  aho\-e  its  to|)   water  le\il. 
the  water  coming  down   the  twD  69-inch  pipes  woulv!   rise  to  the 
tO[j  of  it  ,uk1  still  discharge  50,000,000  gr.llons  .1  ilay   into  iht 
reservoir. 
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The  '^ross  power  thus  (il)t,iini'(l  is  as  t'>lli>\\-^  :  — 

|jiT  iiiiiuiU'.  II'--.  Ki.1. 

:.i  "j:!   X    io  X   o6 

■^    '    '  ■"  :-       1  ,()ll  I     11.1  . 

Xou,  Ifl  lis   s('c  what    CDSl    has  liccii  iiunrrcd  in  si(  nfin;,; 
this  1,010  liorsf  i)i)Wfr  ;';'('.\\>. 

Manilrslly,  it'  ihr  walir  ))i)Wf|-  is  l>i  he  so  sahiahli  a-,  has 
hccii  in.nlc  iiiit,  ihc  snontT  it  tan  lir  l)n>iiL;ht  int"  u^'-  ihi  luiu  r. 
ami,  lluTclorc,  1)\  the  tiinr  the  mmul  *  <Mn|iit<iil  i"  Inin- 
50.000,000  L^.tllons  a-ilay  is  I'lnishcd.  tin  iwn  0()-iiuh  |)i|ii  ■■ 
shoiiM  also  hr  rf,ul\   to  iMn\<'\    ilic  w.itt  r   on  t<>    l.^hiUi'ii 

M\  cstiniatr  1)1  the  cost  .il'  thi'  iwn  hiiL^ths  nt  s\|ili.,n. 
each  ha\iii;^  two  _^J-in(h  ir<>ii  pip's.  an<l  i>t  the  iiUii\<nin- 
|.'ni;lh  lit    ••  cut  and  coM-r  '  is  .  ■>! -.M''''.^' ' 

,nuli)l    ihi-   iW'i  <)()iiuh    pipes     ....  .t,v"|''-''^^*" 

.\l     5     per     t:riu     ihr     .1111111. il     ch.ir-i'     mi     ihi      ti.rimr 

is $07.4^^ 

.m.i    i.n    tlic   l.itl.T $i.sJ..p)' 

shiiwiiiL;   ,111   cxcTss   tor   thr  jjiiwii-   pipes  dI  ^Ss.odN 

th.it    is  ti)  sa\    that  iij)   to   the    \tar    1 1>  1  j    the  .ultHtioii.il   tost    lo 
ihc    ('il\     •>!     ha\illL;     laiti     the     Vw'nx     pipes    would    he    .rN^.ft'N 

|ier   .niiuiin. 

iheii   if  wetli\idt    ih<-  $S5,ooS  1)\    i ..  m  l  we  -.  i   iIk  msi 

per  ,1111111111  ol    one  horse  l)()Wer,    \  i/..   .fS  p 

lint   I   imist  taiT\   ihis  distiission  .1  little  tnrlher. 

The       l.oli)     h,   p.     f.Uinol      lie     in.lde      use     ol       Ullholli.      .1 

n.iehine.  ,mil     the    most    suit.ilde    111, ichiiie  would,    no    douhi.    lie 
,1    tiiiliinc. 


(        (^2        ) 

ir  there  is  ;i  deinaiul  lor  power  at  I'.^liiUoii,  ///itr  would 
l)e  tlx'  place  to  utilise  it  ;  hut  as  this  is  uiilikeK",  I  have  assumed 
that  the  lurhine  would  dri\c  a  dynamo,  and  that  1)\-  an  elecirii 
lead  the  power  woiilil  he  eonxcyed  to  ahout  the  centre  of  the 
("it\  (near  the  I 'niversity),  a  distance  of  T,\  miles,  where  l)\ 
means  of  another  electrical  motor  it  could  he  used  for  doiuL;  work. 

I  helie\c  t!ie  hest  |ilan  would  he  lor  the  turhine  to 
actuate  d\  namos  i;i\inif  ciu'renl  at  a  \cry  hii^h  voltaic,  sa\ . 
5,()i)<)  \olis,  this  to  he  transmitted  to  the  |)lace  of  utilisation  and 
tran->lormed  down  to  500  or  2(X)  \dlts,  as  mi^ht  he  deemed 
e\pe(licnt. 

Ihe  net  maximum  power  a\ail;ihle  alter  this  last 
translormation  mi^hl  possihly  reaih  (nx)  h.p.  (I'^lectrii.ilj,  hut 
would  prohahl)   not  exceed  50(1. 

TIk' cost  ol  lurhines,  d\ namos,  m.iins,  tr.insforn''ers  .md 
road  Ulirk  would  he.  ,it  .1  low  estimate,  1^  1  :;( ),(iO(). 

The  lullesl  possihle  use  ol  this  power  would  i)e  in  a 
factor)'  working,  s,iy,  iX  hours  a  da\',  some  electroK  lical  process 
ftr  similir  tiling,  situated  exaclK  <ai  the  spot  where  the  power 
is  delivered. 

II,  howe\er,  the  power  were  used  for  workinij  trolle\ 
cars,  the  demand  lor  energy  would  lluctuate  e^re.itly  from  minun- 
to  minute,  and  its  .i\era^e  \alue  would  proh.ihly  not  l)e  more 
than  h.ill  the  m.iximum 

lint  lurther,  il    the    power   were    used    for   eleclri(    li^-luin", 
lh<'    axera^e  would  in  winter   )ie  .ihout  one-fourth    of   the   m.ixi 
mum,  and  o\er  .ill  the   \e,n'  round  not  mo-e  than  one-(i'>htli. 


1'^ 


1     '^3     ) 


To  lake  il  .11  llic  \(ry  liol,  lln'  lul  ,i\ailal)li  |)(i\\(  r 
ill  ToroiU'i  (.iiultl  iiiii  cxcH-cd  OiK)  li.|).,  lull.  ,is  1  li,i\c 
,ilri';ul\  cxpLiilictl,  llic  .;'vt;.v.s  power  wl  i.oio  li.p.  Iia-.  i  nsi 
SS4  iicr  li.|).  l<>L;<t  III  I-i^liiitdii,  ami  this  wnulil,  n|  roursf,  lie 
incrrascd    in    the    rilio    1 'I    Oix  >   in    i.oiii.  nr    tn  Si  |i   |nr  tin    )ut 

|)(>\\<T. 

1)111  lliis  is  iiDi  all,  liir  ihi-  iraiislnniialioii  ami  ir.ins- 
inissidii  will  losl  Si  30,000.  which  al  s  I'«r  *  I'U.  w.'uld  he 
S6,5()()  jicr  aiiiumi,  inakinj;  Si  1  per  li.p,  111. irr,  liriii;..;iiiL;  lli<  inlal 
( (isi  per  h.p.  i<i  $1  32. 

1  lttli(\f  ill  IDrdiUn  :'  docs  mil  cost  iwo  lillhs  nt  lliai 
price  .IS  al  prcsciil  i)rotluci:il. 

1  fear  a  "HmI  deal  of  misapprehension  li.is  Ikcm  (  n  aled 
in 'roroiilo  1)V  ihe  uild  and  oroimdless  siateineiils  w  hie  h  have 
heeii  made  l.roadcasl  in  the  jiress  and  .11  piihlii  in<  <  im^s 
(oiiveiied  liy  iiUeresled  and  ii^iloraiU  parli/ans^ 

If  people  would  only  consider  ihe  tlilleniuc  helween 
h.ivini;  a  j^it^aiuic  naUiral  waterfall  like  Nia^ar.i,  so  pLu  ed  thai 
its  power  tan  he  iililise«l  on  the  s])ol,  uiih  ih.  pro|.osiiion 
here  to  brin^  w.il  ■  over  40  miles  in  an  artificial  (  lianiiel,  to 
he  construcleil  al  en-  inous  cost,  ,iml  leiiienihei-  what  1  h.ue 
slal<(l  ai.out  the  f.ill  recinired  to  hrin-  the  waUr  aloii-  thai 
channel,  ihev  would  soon  re.ilise  the  folly  of  ihe  whole  ide.i. 
I  nndersi.md  ih.il  the  Xia^.ira  i'ower  ( 'oinp.nn  is  otteriiiL;  one 
eliclrical  horse  power  to  the  City  of  i'infialo  for  iS  dollars  pi  r 
.iiiniiin  ;  if  this  is  coin|)are<l  with  Ww  i  osi  I  h.ive  worked  out 
ahove,  1  ihiiik  il  will  he  admitted  th.il  upon  this  point  noihin;^ 
more  W'K'A  lie  saiil. 


(      "4      > 


r,H\i:k.\L  i)i:s('RiiTi()N  or  iTMrixi;  sciihme 

KHroMMliXDHD. 

I'l  rh.ips  il  UMiild  lie  well  thai  I  '^lii.iild  ii(  ,i|iitiil,ilf 
ilisliiK  ll\  .mil  III  ,1  leu  sciuciucs  liMw  1  iliiiik  tlic  |)iiin|)inL; 
s(  licinc,  lakini;  the  water  Inmi  I  .akc  (  )iitai-i(i,  slioiild  lie  added 
t'l  ill  'ird(i-  til  ensure  a  lliuroiinhK  nlialile  sii|)|)l\  nl'  water  ol 
idmiralile   (|iialit\    at    all    limes. 

1st.  I  111  intake  pipe  innsi  I-e  relaid  i>ii  the  lines 
sii;4eres|ed    l)\     .Mr.    Kiatiiii^.    and   ,ilread\    appn>\ed    1\    \mu. 

I  li;i\L-  laiitiilly  i  (iiisidLtfd  ilie  jinsilion  of  the-  intake  and  am  ot  diiininn 
l!.,it  t.ikini;  all  ilio  (in  iun.slan(i.s  into  cuiisidiialion  it  i  annol  will  he  impiovcd 

i'or  tlidsv  wlm  arr  iiut  tlinrouf^lijy  ar(|iiaintc(l  wiili  ilic  locus,  kt  me 
e\|ilain  that  ihc  inlakf  is  in  tlic  opLii  lake  2,250  feet  hoyond  the  southern  shore 
ol  ihc  island  and  2.I  miles  in  a  straii^hl  line  from  the  |)resi-nt  lainiiiinj;  station. 

111. It  ihe  Isl.ind  with  its  eastern  and  western  estreniities  imairvin^  towards 
till  T'lidnto  slii;rf,  forms  |iiartirally  an  enclosed  harbour  a  mile  and  a  i|iia'tir 
wide  lioin  nmih  to  souili  and  nver  two  miles  K)n.n  from  e.ist  to  west. 

Tile  two  narrow  eiUraiK  e  (hannels  are   situated   the    om    at    tin    north 
west  corner  of  the  haihoiir  and  the  (»thei  near  the  soiitli-iast  ■  oiiur.  .md   -.ai  h   i . 
two  miles  and  a  half  from  the   intake. 

The  'ewers  disc  har^e  of  coiirsi^  aloiii;  the  city  shore  on  the  north  side  ol 
the  harlxiiir  and  the  dt  posit  of  solids  takes  |)laie  mainly  on  a  naiidw  strip 
imiiu  diatcly  adjacint  and  ran  rarely  if  ever  > .,  1  nr  outside  llii-  iiarhoiir. 

'I'lkie  is  tJK  iilore  iinikr  ordinarv  <  ondilioiis  no  '  luiMe  o|  the  water  .it 
ilie  intake  lietM^  fouled  l»y  sewage,  espei  iaily  as  the  normal  current  (and  all 
I  u.nents  .Ut  vit\  skuk)  must  he  in  an  <astirly  dire  lion  and  awav  from  tho 
intake. 

-Mid.    A    -mall    steam    piimpin;.;    slalion    shmild    lieereiled 
n    ir   the     .SJiDi-e    (rill   ,,11     tin      island,    in    lift    the   water   ahniit 


I 


1 
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scMii    tcct     into     iwo    subsiding    l.mks    to    hol.l     tai  h     cKxtii 
inilliini    i^.illdiis. 

Tlu'  w.iiir  would  1-c  (k-livircd  into  om-  ciul  of  tluso  tanks  :)iicl  In- 
diiiwn  liy  ;in  ovcrllow  from  tliu  oilier  (on  to  thf  filter),  ilc|iositini;  tin 
niattci    lull!  in  Misicii-ioii  during  its  slow  passan'-'  ihroui^ti  ilu'in. 

I  |iic)|)osi'  lo  kcrii  these  t  inks  and  the  filters  up  iind  l,>  pump  tiie  water, 
liecausc  I  lielieve  it  thi\  wcie  k<  jit  down  so  that  the  water  (lUiM  ■^t,\vitat(  into 
tlieni,  liie  ( osl  ot  ( onstriietion  would  ho  greatly  increaseil,  and  some  I'ower 
wnuld  in  an\  (as.'  he  rei|uiretl  to  drain  tlie  filters. 

I'owtr  will  also  he  wanted  fi)r  sand  wasliini;.  and  heal  woulil  have  ti.  he 
]iio\idi'd  for  warnnnj^  the  low  buildings  to  he  ereeied  over  the  filters  to  prevent 
freezing. 

;,nl.  I'  iltcr  luds  miisi  uhini.iicly  \-v  |)n>\  idcd  to  the  i\t<iit 
cstiitiaicd  Idt.  Init  thi\  iii,i\  l)c  (rc(  ted  1)\  ilc^rffs  as  shall  lie 
deemed  necessary  1)\  llle  I'Jioineer  ill  'imcei"l  uidi  the  Medic. il 
(  )tticer  .iiid    AimKsI. 

.|lli.  The  new  |)i|)es  and  linmel  iM  the  rmnpiiiL:  Stalidii 
|)f(>j<"cl(  d    1)\     Mr.    Keating    \\\      I    .ilsn   lie   (  airied   nut. 

Willi  r. -ail!  to  the  tiinnil,  Mr.  R..itinn  should  consider  if  it  mi-ht  nui 
he  luller  lo  lay  it  |.iralltl  to  the  surfai  e  of  the  rock  .it  a  shallower  de]ith  than 
is  shown  on  his  su  I;  !i,  and  to  line  it  with  last  iron  plates  tormin^:  a  <  in  le  ii. 
(TOSS  si  <t  ion  with  iiiieinal  (lange  joints,  e\(avatinj,'  as  lu'arly  as  possihlt  to  the 
si/e  of  the  outside  of  the  jil.ites,  and  j.^routin},'  the  space  with  ci meiil  iindei 
pre-siirr,  and  I'lllin^  the  i.aiiels  lutweeii  the  ll.in;;es. 

5lh,     The     ( imi|)()imdin;_;     of     ihi-     lowdiily    eiii.^ines,     ,is 
|)fo|)osed   1)\-     Mr.     Kcilitii;,    should    lie    A^^wv.    ,ind    such   e.xlen 
sions   he   made   tr<>m    time    to   time  as   are   needed   to   meet    the 
demand    lor   water. 

'ilh.  Rising  mains  will  have  to  he  laid  to  Rosehill  .md 
on  to  i'.olinion  as  described  and  when  recniircd. 

7th.    .\    new    service    reservoir    must    be   consiriicled    .tt 


(    (i(>    ) 


I'.'^VuUnu  uith   iis  tnp  uat.r  at  ;,oo  feci  ahnvr  (  )„iarin  ,5.,;  |,   .^ 
••''"•vr  s.M   level)   iM   |„,|,|    50,000.000  -all..nv 

■^th.    As    time    M.M's    on    aixl    n.u    rising    maj,,^  ,„.^.   i^j^, 
•'"■    lii-h-leve|   puMipinM    station    may    I.e   il.,ne  auav    uiih. 


1 


si:\v.\(;i-:. 

'    '■■'"llnl     .lose     tlli.    ke|,nrl    vvitll,.„t     sa\  in-    a    leu      Unnls 
"!""•    theseUa-e,,UeMion.     altho„Mh    it   .loe.    Mot   come    uilh 

lernis  III  m\    instruction. 


Inn  the 


I"  lii-lil)  tills  nunisinn,  I  ma\  say  that  lor  ,,vr  ihniv 
y<'.'i->  I  have  I,,.,,,  constantly  en-a-e.l  in  the  .le.iui.in,^  an.l 
'■•'•'•yii'^-ntor  important    u.-rksnl    seua^..  coll,.,  ti-ui,    interce,, 


ii'Mi    and    treatment,     ..r    I 


would    not    lia\c    \(i)tin-e.|    with.-iit 


invitation  t,.mak..ans   ol.MTvations  on    th.-  s,il.j..ct  ;   an.l  such  as 
'  '1"  "lake  uill  l.e,.|,|uit.a-,-,era|  (  liara.t.r. 

'*'"■'"-  "^^  -^t'')  i"  l"ioiu..  I  .h.l  not  meet  a  sin.^le 
""''^■'''"•''^^'^"''■"1^'— -'I  t,.say,n.,ustih.ationo|  th.-.-xistm, 
^'■'^■■""l'i"^^"X-I.l.n^  that  „u..ul.l  .-..stav-.r)  lar;^..  sum  .ii' 
mon.\   to  nnieiK   it. 


1  o    ilischar'ie    all    ih 


"■    sewage    ol     175,.).).,    p,.n| 


•!<•    in    Its 


"■'"''■    ''"''-    '"^"   ■'    ^''"••'••'^'^    ■">"    praetuaih    stagnant    harl„.uris 

■•''vi-nsKa  v.r>    wro,,^  thin;^  to  .].,  ami  ..very  rati,.nal  man  mus, 
I'on.Icmn  it. 

"    ■'"'■""K-    is  <ver     to    tak..    th..     hi^h    p.,si(i,,n    as    a 

•■-Hl.ntial  City,   uhi.h  its  ,|in,af  an.i    other  natural    a.lvanta^es 

^^'•"l<l.iu.stity,  thisl.ln,  must  I...    uip...|..u.      All  th..    u..rl.l  .  ,v..r 

'""''''■    '"■'■     '"'""lin.i^  in.M-e     alive    to    ,he     unpor.a.uv    of    sale 


(    '.;     ) 


.IKl 


sanit.n\- surnumdinj^s,  .md  ninrf  critir.il  in  lixinL;  iipmi  a  plate  >>( 
pcnnamiit    nsidriu'c  ;  ami    a    (nininnii   cikhi;^!!    (jiicstinii    in    In 
.iskfd  n<>uada\s  is:   W  lurr    dms  the    sewage  i,fi  >  tn,    and    when 
due-,  the  w.iti-i"  mini'  li'oin  .■' 

I  am  (|uili-  prepared  lor  ad\erse  critiiisin  ii|)t>n  in\  aiKice 
re->pe(  liiiM  (he  \\at<r.  nn  attmini  nl  the  liald  answer  whiili  tnnld 
!)(•  '_;i\tii  al  Inronlu  tn  this  (|uestinn.  I  am  ijiiile  satislied 
hiiwc\er,  llial  il  wlial  1  ha\e  retdinmended  is  carried  mil. 
ihere  is  fill  risk  wliale\er  nl  liarmlul  pmIIhiIdh  .i|  dn  walir 
In  !)(•  supplied  :  lull,  at  tli<'  same  lime.  e\erynne  must  admit 
lh.it  il  the  sew.iL^c  were  remi>\f(|  riu;hi  .iw.i\  then-  wmild 
iini      remain     a     '^rmmd     <\(ii    lnr     the     sh^hiesi     si  iitinK  iiial 

nl>ie(tinn. 

rile  ntTi'iic«'  arisiiiL^  lri>m  the    siirriiiu;  up  nl  the    tnul  mud 

ill   llniU     ot   the   wharves  li\    ihe     ste.imlm.lls    in     lint    Ue.lther.    is.    I 

kiinw.  \  (  r\   L;reat.  and  the  discnmlnrt  cuised  in  the  |ienple  i.iri\ 
iiiL;  I'll  their  hiisiness   mi  the   waterside,  must    ,it    times  he  .ilninst 
iiitiiler.ilile,  lint  In  s|)e.ik  n|  iiijiir)   l( )  llieir  health. 

liul  I  kiinw  tlu.'re  is  nn  necessit\  wh,ile\er  In  .iru^ue  the 
([uestinii.  and  th.u  it  is  mercK  the  cost  which  st.nids  in  the  wa\ 
nl'  ,1  n  ineiU  lieiiv_;  Iniind.  (^11  this  I  wmild  say  that  :  Il  \mi 
determine  In  indulu;e  ill  the  lll\lir\  n|  Simcne  water.  1  |e,ir  the 
ili\'ersinll   nl"    the   sewai^e   Irnill     tile     liarhniir   will     111-    relei^.lted    tn 

lh(,'  dim  luture. 

It  \  nil  adhere  tn  ()ntarin.  sex'cral  ■^mnl  things  will 
lollow.  \  i/.  ;  — 

I  sl.  N  nil  will  l»e  hetter  ahle  to  iiiid'.rlake  the  sew.iijt 
work  ; 
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211(1.  N'oii  will  SCI'  llu'  tl(sir.ibilit\  of  slopping  the  wasic 
mI  w.ilcr,  ill  Kfilcr  {<<  save  imtncy  l<>  spend  upon  lliat  wnrk,  .md 
l«i  rt'iluir  the  I  tisi  (if  its   (xcciiiii.ii.    li\    (liiiiiiiisliiii<'-   ilic  \ .  .liimr 


•I   sfwauc  ;  .iiul 


.1.    \ 


ni.    ^.l 


II  will  (ksirc  lo  rcnidvc  cniircly  liic  last  trace  of 
lak« 


iiiirasiness  Willi  rc;^aril  tn  the  iiilak* 


crKKHXTS  IN  LAKI'  ONTARIO. 

.\|)p(iiili\  ( i,  cdiisists  <)|  a  repnidiH  tiuii  nl  i  chart  n| 
Lake  <)!Uarii>.  slmwiii^  the  results  ol  a  lar^e  niiinlxr  >>{  iI'mI 
lAperillleills  published  li\  llle  I  nited  Stales  I  )<  parlllK  lit  nl 
Agriculture,  \\  ealli<'r  iiure.iu. 

1  have  inserted  lliis  Ixi  ausc  I  Idund  lliere  was  all  inipressjoii 
miiiii',;  ciMlain  well  inturined  |)eMplc  in  'Inronid  thai  the  siieaiii 
-it  I  le  Xiai^^ara  l\i\er  was  (iniliiuied  dirccll)  airuss  the  Lake  l<i 
S(  arhorniiL^ll  I  l(;iL;lUs,  w  lu're  il  was  dellei  l<  d  i)arll\  In  the 
rn;lil  and  partly  U>  the  lelt,  so  as  in  produi  e,  in  addition  in  the 
main  easterly  stream,  a  sul)sidiar\  hiil  persisieiit  cunt  nl  west- 
wards, and  that  ihe  coiisiaiil  \\a.sliiii^  aw.iy  nl  the  dill  li\  iliis 
inil)iii>;enieni  produced  the  nialerial  which  had  lornu'd  the 
isl.md. 

I  think  il  is  ilear  iVom  this  chart  ihal  no  such  constant 
westerly  current  exists,  Lui  that  iln;  immense  \nlume  n|  walii 
hrouj^hl  in  1>\  the  ri\(r  takis  what  wouM  .ippear  to  i-e  its 
natural  course  in  tlii-  direction  nl"  the  Lake  oiitlit  !)\  the 
.St.   1  .aw  reiice  l\i\  ir. 

'I  he  elleci  ot    this   tdiirse   is   thai    the   upper    part   ol    tlu 
L.ike  is.  in  its  normal  coiuliiioii.  .i  [)raclicalK  still  pnol   nr  hack- 


(    '"><»    ) 


NVilKT.    illlllK'IU  111  11 


Ill\    li\    lllr    mll"\V 


>t   ilii-  ( iiiii|).ir.iii\  rl\  ^in.il 


streams  wcsi  nl     1  nnnilu  ,m<l  \>\   Hh-  wiinl. 

Alllmiiyli.  ilirn  loir,  its  lt\<l  is  in, imi. lined  in,iiiil\  \<\ 
Ni.i-'-ara.  there  i^  in  the  v<  miles  strenh  ol  i|iii.  t  water  |..  i\\i\t 
the  in.Hiih  nl  thai  ri\er  and  the  inlak.  .iniiil.  m|,|..  ,riunii\  lor 
the  eonijilete  sedinieiitat inn  an<l  disapin  .nMiue  ..I  the  .ireanisni- 
|,„,,„1  in  ihr  river  it  'if,  as  sliown  l.\  lli'ir  r.j.itiv.'  nu!ni>rrs. 
namely.    2.J(i5   and    104. 

In  eniidiision,  !  desir<>  t-.  lil.llll^  Mr.  Al.h  rman  Sli.iu 
llie  Chairman,  and  .ill  the  M.'inhers  <>\  the  Sp.ci.il  (  ..mmnte. 
appuiiui'd  to  (.inter  with  me,  for  lh<-  t  ordi.il  m.ii.ner  m  whiili 
lhe\  fell  in  with  my  \iews..n  the  re.idiesi  u,i\  l..  -'t  to-.ili.r 
llie  intormalinn  I  n<eded,  .md  h-r  iheir  alteniinn  .md  kind 
assisiaiuc  ihirin-  m\   sla\   in    the  (  it)'. 

1  rejuMi  also  the  expression  o|  my  ohlij^.tiion  i<  • 
Mr.  Kealin-,  Mr.  Kusl,  Mr.  (  oa.ly,  \h-  Slie.ml,  I'rol.ssor 
.Shiilll.  worth,  .md.  in  tact,  .ill  vmir  olVui.ils  lor  iht  ir  s\  nipa- 
ilielii- .md  ready  help  wlieiKVer  I   iroilhled  them. 

l„isl  of  ,ill,  I  wish  to  thank  til.  .ilerl  .m.l  int.!li-.nt 
repn  senl.uives  ..I"  the  l.K:,ilpnss  lor  .ill. .win-  me  t..  -.  >  ah.  ,iii 
in\  \v.>rk  in  peace  .md  ([uielness  so  s....n  .is  lhe\  touii.l  ili.ii  1 
,eri..iisl\  desire.l  L •  .iv-.id  lu'in-  intervi.w.l.  .m  e\p.ri.ne. 
(■..nliMstin-  verv  .i-reeal.ly  willi  the  d.iiiy  p.^st.rin;^  1  Millend 
iVom.  wlien  in  anolln'r  loloiiy  nu  .1  simil.ir  .rr.m.l  si\  y.Mrs  .I'^o. 
1    ,im.    Mr.    Mav.ir  and   (  lenil.inen. 

Wnw   oliedieiU    .S.r\.inl, 

IAS.    M.\\.sl.k(.li 
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APPENDIX  A. 


Toronto,  Canada, 

December  jth,  iSg^. 
Jamks  Mansergh.  Esq., 
London,  Eng. 

SiK, 

Wc  have  the  honour  to  submit  herewith  the  required  information 
on  the  various  matters  referred  to  in  your  letter  of  November  8th,  and  which 
you  specify  as  follows  : — 

1st.  A  tabulated  statement  in  chronological  order  of  the  chemical 
analyses  which  have  been  made  during  the  last  ten  years,  of  the  water  of 
Lake  Ontario  at  the  Waterworks  intake,  south  of  the  island. 

2nd.  A  similar  statement  of  the  bacteriological  examinations  for  such 
period  as  these  have  been  made. 

,^rd.  Chemical  and  biological  results  in  the  same  form  of  the  water  of 
Lake  Simcoe,  the  Ridge  Lakes,  and  the  Rivers  Don  and  Rouge  referred  to 
in  the  1887   Report  of  Messrs.   Mc Alpine  and  Tully. 

4th  Similar  information,  if  such  exists,  of  the  water  of  Lake  Ontario 
at  Mimico  Point  and  Scarborough  Heights,  and  of  any  other  sources  which 
have  been  seriously  suggested  for  the  supply  of  the  City. 

5th.  Any  observations  made  as  to  taste,  color  or  odor,  and  an  opinion 
generally  as  to  the  individual  and  relative  suitability  of  the  various  waters 
for  the  supply  for  all  purposes  to  a  community  such  as  that  of  Toronto. 

With  regard  to  tlie  first  point,  we  have  caused  a  search  to  be  made 
in  the  official  records  of  the  Engineer's  department  for  all  analyses  made 
during  the  time  mentioned,  and  from  these  have  been  enabled  to  present  a 
lair  enumeration.  Prior  to  June  2Sth,  1S91,  the  intake  was  located  at  the 
Bell  Buoy,  but  since  that  date  the  water  has  been  taken  at  a  point  365  feet 
further  out.  This  latter  position  we  have  designated  the  intake,  while 
analyses  prior  to  June,  1891,  are  referred  to  under  the  heading  of  Bell 
Buoy.  We  also  give  returns  of  analyses  from  water  taken  two  miles,  and 
eight  miles  from  the  shore  of  the  island.  There  do  not  appear  to  be  any 
records  of  chemical  work  from  1885  till  1890 — exccjjt  in  1S87 — when  there 
was  some  public  discussion  as  to  a  new  source  of  water  supply  ;  and  the 
last  chemical  analyses  were  made  in  December,  1892,  subsequent  examinations 
being  of  a  biological  character. 

Biological  examinations  of  lake  water,  from  1SS5  to  1890,  were  confined 
to  one  observation,  by  Professor  Ramsay  Wright,  in  1887.  This  gentleman 
again  reported  in  September,  1890,  and  Mr.  J.  J.  Mackenzie  made  an  examina- 
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lion  in  October,  1891,  and  in  September,  1892.  In  December  of  I'.iat  year  one 
of  us  commenced  a  series  of  bacteriological  observations,  \vlii(  b  lias  bcun 
continued  until  the  present  time,  and  for  the  most  jjart  has  bjen  detailed  in  the 
Annual  Report  of  the  Board  of  Health,  of  which  copies  have  been  furnished 
you.  The  results  are,  however,  summarized  and  ccntinued  in  tin.'  present 
report. 

The  only  chemical  analyses  of  Lake  Simcoe  water,  and  iliat  of  the 
Ridge  Lakes,  appear  to  have  been  made  in  May,  1887,  by  Professor  Lliis.  and 
of  Lake  Simcoe  alone  by  three  other  analysts  in  June,  1891.  Wc-  havu  not 
been  able  to  obtain  any  information  of  an  otifici.al  chaiacter  respecting  the 
Rivers  Don  and  Rouge.  Biological  examinations  of  Lake  Simcoe  water  were 
made  by  one  of  us  on  five  occasions  from  October,  1893,  to  November,  1895. 
Record^^  relating  to  the  Rivers  Don  and  Rouge  are  not  procurable. 

We  have  not  been  able  to  obtain  any  chemical  analyses  of  the  water  ol 
Lake  Ontarit)  at  Mimico  Point,  nor  are  there  any  biological  records.  One 
analysis  of  the  water  at  Scarboro'  Heights  is  herewith  submitted,  but  bacterio- 
logical records  are  wanting. 

In  the  tabular  statements  which  follow,  a  chronological  order  has  been 
observed  with  reference  to  each  locality.  The  figures  given  are  mo-tly  those  of 
the  original  analyses,  but  in  some  cases  (in  which  the  results  were  stated  m 
grains  per  gallon,  or  parts  per  100,000)  they  have  been  reduced  to  parts  per 
1,000,000,  so  that  they  may  be  more  readily  compared.  In  most  ( ases  the 
degree  of  organic  impurity  has  been  given  by  the  various  analysts  as  i>eing  in 
accordance  with  Muter's  standard,  and  these  original  figures  have  been 
reproduced.  In  those  instances  in  which  such  estimation  was  wanting,  it  lias 
been  calculated  and  supplied.  We  may  remark  that  some  of  the  analysis 
apparently  calculate  this  degree  by  data  other  than  those  with  which  we  are 
acquainted,  and  consetiuently  their  figures  will  net  quite  agree  willi  ours.  Tin- 
rule  we  have  adopted,  and  which  we  believe  to  be  correct,  is  that  of  dividing 
the  amount  of  ammonia,  albuminoid  ammonia,  oxygen  absorbed  in  15  minutes 
and  4  hours  by  fi.xed  divisors,  and  doubling  all  figures  over  10  in  the 
quotient.  The  latter  step  has  evidently  been  omitted  by  some  of  the  analysts, 
thus  leading  to  the  under-estimation  of  waters  yielding  high  figures. 
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The  following  tables*  of  Averages  of  Analyses  have  been  obtained  from 
the  data  furnished  by  the  individual  examinations.  The  degree  of  organic 
impurity  by  Muter's  scale,  was  not,  however,  ascertained  by  averaging  the  figures 
stated  by  the  various  analysts,  but  has  been  calculated,  by  the  rule  mentioned, 
from  the  average  constituents. 

Although  the  analyses  of  the  water  at  the  Bell  Buoy,  and  also  at  Parkdale 
intake,  have  been  continued  throughout,  so  that  you  might  be  made  acquainted 
with  all  the  facts  at  disposal,  we  do  not  think  that  either  situation  indicates 
correctly  the  character  of  the  lake  water  generally,  the  Bell  Buoy  marks  the 
line  of  shallow  water,  the  depth  being  about  25  feet.  From  this  point  to  the 
intake,  365  feet  further  south,  there  is  an  increase  of  50  feet  in  depth,  and  shore 
inlluences  are  felt  to  a  much  less  degree.  Eveninvery.stormy  weather  the  limit  of 
turbid  water  seldom  extends  beyond  the  Bell  Buoy,  but  often  reaches  this  mark. 
The  Parkdale  intake,  which  is  situated  in  Humber  Bay,  about  1,000  feet  from 
shore,  is  in  only  about  10  feet  of  water,  which,  during  stormy  weather,  is  liable  to 
great  disturbance,  as  also  from  the  influence  of  the  Humber  River  at  times  of  flood. 

In  order,  therefore,  to  bring  the  question  at  issue  to  its  narrowest  limits, 
the  Hell  Buoy  and  Parkdale  waters  may  be  excluded,  and  a  comparison  made  of 
the  organic  impurity  of  the  remainder. 

According  to  Dr.  Muter's  scale  they  stand  thus  : — 

Lake  Ontario  .         .         .  -123,  Class  I. 

Intake -147,        „ 

Lake  Simcoe  ....  -380,  Class  II. 

Ridge  Lakes  ....  1-026,  Undrinkable. 

By  the  scale  devised  by  Dr.  Tidy,  based  on  the  oxygen  absorbed  in  three 
hours,  it  is  impossible  to  give  accurate  estimations,  as  the  determinations  were 
made  in  four  hours,  but,  using  this  standard  as  far  as  possible,  the  order  of 
the  waters  will  be  as  follows  :— the  water  of  Lake  Ontario  being  practically 
within  the  limits  of  the  first  class  ('Soo)  on  account  of  the  slightly  overstated 
figures. 


Intake 

Lake  Ontario 
Lake  .Simcoe 
Ridge  Lakes 


'409,  of  great  organic  purity. 

*5»6,       „         „  „ 

I  "349,  of  medium  organic  purity. 
2-782,  of  doubtful  purity. 


*N'.3.— All  these  t.ililes  arc  not  reproduced  in  this  Report,  but  only  those  strictly  pertinent 

to  the  enquiry. 


August  2£tli,  iSgi. 

Heys. 


892. 


)id 


•012 
080 
•137 
•331 
4000 


140  000 

None 
Clear 


•14 


Oclolxi-  -inl,  lEji. 

Heys. 


9 


•004 
096 
•126 
•344 
4000 


140000 

None 
Clear 


•14 


Intake. 

AVEKAfiK    OF-       16    SaMI'I.K^ 

17 


•010 
•088 
•150 
■409 
3-946 


136-250 


•147 


laSTT^KZlLi. 


365  Fket  South  of  Hell  Buoy. 


Depth 


Marcli  301I1,  i8qi. 
Ellis. 

June  20th,  iSni. 

Ellis. 

New  Intake, 

June  26ih,  1891. 

Ellis. 

July  4th,  1891. 

Heys. 

July  i2th,  1891. 

Heys. 

_ 

1 

2 

3 

4 

5 

Free  Ammonia  . 

•000 

026 

•008 

•008 

008 

Albuminoid  Ammonia 

070 

•086 

•075 

•080 

•078 

Oxygen  in  15  minutes 

•350 

•144 

•107 

•177 

•135 

Oxygen  in  4  hours 

•690 

•539 

•400 

300 

472 

Chlorine     . 

3^500 

4000 

4250 

4300 

4000 

Nitrogen  in  Nitrates 

— 

■ — 



1, 

Phosphoric  Acid 

i           — 

— 



— 

Solids 

120000 

134000 

130000 

115000 

130000 

Odor  . 

— 

None 

None 

None 

None 

Appearance 

Clear 

Clear 

Clear 

Clear 

Clear 

Hardness    . 

— 

— 

— 



Organic  Impurity 

1              18 

1 

•162 

•125 

•135 

•148 

1 

November  7th,  1891. 

August  3otli,  1892. 

September  zist,  1892. 

Septemljer  27tli,  1892. 

November  25th,  189 

Heys. 

Heys. 

Heys. 

Pyne. 

Pyne. 

10 

•008 

11 

12 

13 

14 

Free  Ammonia   .... 

•022 

•004 

•017 

•010 

Albuminoid  Ammonia 

096 

•097 

•120 

069 

•071 

Oxygen  in  15  minutes 

•091 

•301 

•080 

•142 

•037 

Oxygen  in  4  hours 

•338 

■550 

299 

•334 

•350 

Chlorine     . 

4000 

5000 

3750 

4000 

3600 

Nitrogen  in  Nitrates 

— 

— 

— 

•308 

— 

Phosphoric  Acid 

— 

— 

— 

None 

— 

Solids 

140000 

132000 

150000 

133  000 

129000 

Odor  . 

Slight 

Faint 

Slight 

None 

None 

Appearance 

Clear 

Slightly  Turbid 

Slighdy  Turbid 

Clear 

Clear 

Hardness    . 

— 

— 

— 

— 

Organic  Impurity 

•14 

•20 

•156 

•126 

•107 

T-A-ICIl!. 


•:ll  Buoy, 


Depth,  42  Feet, 


July  4th,  1891. 

Heys. 
4 

July  i2lh,  1891. 

Heys. 
5 

! 
i 
July  24th,  1891. 

Heys.             1 
6 
004 

•088 

•149 

•414 

3500 

135  000 

None 
Clear 

•146 

July  291I1,  i8gi,        ' 

Heys. 

7 

August  2£tli,  1891. 

Heys. 

8 

October  3ril,  1691. 

Heys. 

9 

•008 
•080 
•177 
•300 
4300 

115000 

None 
Clear 

•135 

008 
•078 
•135 
472 
4000 

130000 

None 
Clear 

•148 

•004 
080 
•160 
•448 
4000 

140000 

None 
Clear 

•141 

•012 
080 
•137 
331 
4000 

140000 

None 
Clear 

•14 

004 
096 
•126 
•344 
4000 

140  000 

None 
Clear 

14 

September  271I1,  1892.      Novcmlicr  =!;tli,  1892. 

Pyne.            |            Pyne. 
13                              14 

December  12th,  1892. 

Heys. 
15 

December  30th,  1J92. 

Heys. 

16 

Intake. 

AVERAGH   OF       16   SaMIM.KS. 

17 

•017 
•069 
•142 
•334 

4000 
•308 

None 
133  000 

None 

Clear 

•126 

•010 
•071 
•037 
■350 
3600 

129000 

None 
Clear 

•107 

•027 
•117 
•136 
•305 
3500 

152000 

Peaty 
Turbid 

•175 

•007 
•110 
133 

■441 

3750 

•085 

None 
160000 

Fcaty 
Slightly  Turbid 

•166 

•010 
•088 
•150 
•409 
3  946 

136250 
•147 

NT. 

lore. 


Jackson's  I'oint. 

I  mile  N.  ^A  K. 

Depth  4u  feel. 

June  jotn,  iSyi. 

Harrison, 
?S 


Trace 
148 
•473 
1158 
1000 
Trace 
Slight  trace 
160000 
Not  marked 


359 


Jackson's  I'ipini, 
I  mile  N.  ',2  li. 

Depth  40  feet, 
lurie  jotli,  i8gi. 

Heya. 


034 
146 

522 
1422 
2500 


156000 

None 
Clear 


•355 


RHMIK    lAKKS. 

AvKKAc;!-;  KV  8  Sami'i.ks. 


^^s^ism^i^:ss&s. 


:ifcaajiS,Aa8Lg.'i'.j.'iiMaisij_fe!yia.i.-j-!'a.»'-.i 


Xj^ICE    SIIMiaOE    -A-IT 


Free  Ammonia  . 

Albuminoid  Ammonia 

Oxygen  in   15  minutes 

Oxygen  in  4  hours 

C  Chlorine 

Nitrogen  in  Nitrates  . 

Phosphoric  Acid 

Solids 

Odor  .... 

Ap]jearance 

Hardness,  before  boiling 

Hardness,  after  boiling 

Organic  Impurity 


Geokgina   Isi.anu. 

1  miles  N.  by  VV. 

Depth   _v>  feet. 

TlllR-  20til,    1891. 

Heys. 
27 


•060 
•146 
■622 

1'346 
2'500 


115000 

None 
Clear 


•358 


Geokcina   IsI.AM). 
3  miles  N.  liy  W. 

Deplli  ,ic)  feet. 
June  2otli,  i8yi. 

Harrison. 
28 


Trace 
•140 
•473 

1144 
1000 

Trace 

SHght  trace 

150000 

Not  marked 


•342 


•396 


Grafk  Island. 

Depth  40  feet. 

May,  1887. 

Snakp,  Island 

Dtptll  4c)f('et. 

.M.^,  ,88. 

ROCIIKS    I'niNT. 

Depth  4'!  feet. 

M.iy,  1B87. 

Ellis. 

Cook's 

Dri.th  4 

•NI.iv. 

Ell 

18 

19 

20 

2 

Free  Ammonia   .... 

•040 

•040 

•040 

( 

Albuminoid  Ammonia 

100 

•140 

•180 

-] 

Oxygen  in  15  minutes 

•676 

•548 

•648 

-( 

Oxygen  in  4  hours     . 

1-356 

1-592 

1-512 

u 

Chlorine     . 

5000 

5  000 

5000 

5( 

Nitrogen  in  Nitrates  . 

•033 

•038 

•088 

Tra 

Phosjihoric  Acid 

000 

•000 

000 

•( 

Solids 

103'600 

144-000 

156  000 

164-( 

Odor  .... 

None 

None 

None 

No 

Ajipearance 

^          Clear* 

Clear* 

Clear* 

Cie 

Hardness,  before  boiling 

79-500 

110-500 

115-000 

113-£ 

Hardness  after  boiling 

28200 

29-900 

39-000 

27-£ 

Organic  Impurity 

•316 

•36 

•34 

.<■ 

(iF.nKGisA  Island.         (iLdUiiiNA 
?  miles  N.  by  W. 

Deplll  3.1  feet. 
June  ?otli,    i3gi. 

Pyne. 


89 

•036 
•169 
•898 

1361 
5-200 

None 

None 

140-000 


s 


*  Color  (lescril)e'l  as  p; 


OE    ^1T3D    I5/IIDC3-E    XjJLICES. 


ANH 

;<.t. 

RociiKS  Point. 
Depth  4(1  ftut. 

Ciiok's  Day. 

Diiilh  411  ftit. 

.\l;.v,  1887. 

W.    r.WII.I.lMhUHV. 

Town  line  cuiitinticM 

one  mile  from  shore. 

lleplh  10  feet. 

June  jcilil,  iSyl. 

Hoys. 

MdssiNCTriN's  Point. 

i,3(Ki  feet  from  shore. 

Depth  .'.>  feci. 

June  .'otll,  l8yl. 

Harrison. 

Jackson's  I'oint. 
3,000  feci  fruin  shore. 

Depth  J^  feet. 
June  joth,  iBijI. 

Harrison. 

Jackson's  I'oint. 

I  mile  N.  W  K. 

Depth  Ml  feet. 

June  joth,  l8yi. 

Harrison. 

Jackson*  I'oini, 
I  mile  N.  I-,  i:. 

Depth  iu  feet 
lune  vtitll,  iBgi, 

Heyi. 

so 

81 

•080 

82 

•060 

_  ._  » 

81 

?.1 

034 

0 

•040 

Trace 

Trace 

Tra.-e 

0 

•120 

•140 

•134 

123 

140 

148 

•146 

8 

548 

656 

560 

•513 

•478 

473 

522 

2 

r512 

1496 

1500 

1184 

1144 

1158 

1422 

0 

5000 

5000 

2370 

1000 

1000 

1000 

2500 

3 

033 

Trace 

— 

Trace 

Trace 

Trace 

— 

0 

000 

•000 

— 

Slight  trace 

Slight  trace 

Slight  trace 

0 

156  000 

164000 

145000 

160000 

150000 

160000 

156000 

J 

None 

None 

None 

Not  marked 

Not  marked 

Not  marked 

None 

* 

Clear* 

Clear* 

Clear 

— 

— 

— 

Clear 

0 

115000 

113500 

— 

— 

— 

- 

0 

39  000 

27500 



— 

— 

— 

— 

•84 

•88 

•86 

•350 

-342 

369 

•355 

SI.AVI). 

y  \V. 

ctt. 

i8gi. 

n. 

CiKOKClNA    ISLAM). 

3  niiks  N.  by  W. 

Dupili  3.1  feet. 

luiif  ?ath,  i8qi. 

Pyne. 

(ll-;()K(;iNA    IsI.AM). 

3  miles  N.  liy  \V. 
Ilejjth  30  feel. 
luTie  -joth,   iSgi, 

Pyne. 

l.AKK    .SIMCOI;. 
Avi-.UAi.i-:  "F  13  Sami'I.ks. 

KIDC.K    I.AKK.S. 

AVEKACiK    OK    8    SaMI'IES 

89 
•035 

30 

029 

ai 

38 

:» 

032 

•102 

0 

•159 

•135 

•136 

•235 

3 

698 

•715 

•562 

1187 

4 

1361 

1310 

1349 

2782 

0 

5200 

5  000 

3197 

500 

None 

None 

— 

-144 

ace 

None 

None 

— 

— 

0 

140000 

180000 

147969 

140250 

ked 

— 

— 

— 

— 

— 

— 

104625 
31150 

102100 
34-487 

8 

•396 

•368 

•380 

1026 

Color  descrilH-"'!  as  pale,  grL'cnish-yellow 
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Professor  Wanklyn's  classification,  as  to  albuminoid  ammonia,  gives 
similar  results  :  — 

Lake  Ontario     .        .         .        .         -061     Organically  safe. 

Intake oSH  „  ., 

Lake  Simcoc       .         .         .         .  136     Dirty. 

Ridge  Lakes  ....  -235  „ 
Reference  to  these  standards  renders  unnecessary  any  opinion,  on  our 
l)art,  as  to  the  relative  qualities  of  the  waters  in  (|uestion,  but  it  may  i>c  said 
that  the  low  ratings  thus  assigned  to  Lake  Simcoe  water,  and  that  of  the  Ridge 
Lakes,  is  in  part  attributable  to  the  more  or  less  peaty  ehar.icttr  of  these 
sources. 

We  have  not  had  the  opportunity  of  i)ersonal  observation  of  the  Ridge 
Lakes  waters,  but  at  certain  seasons  have  noticed  a  slight  vi'getable  odor 
and  taste,  in  that  of  Lake  Simcoe,  towards  the  south  shore.  This  is  probably 
attributable  to  the  swamp  water  of  the  Teflferlaw  and  Black  Rivers  which  enters 
here,  and  to  the  Holland  River,  which  carries  its  burden  of  marsh  water  into 
Cook's  Hay.  The  water  of  I.ake  Simcoc,  when  viewed  through  a  two-foot 
tube,  is  of  a  pale  yellowish-green  rather  than  a  greenish-yellow  color,  and  that 
of  the  southern  end  of  Cook's  Hay  is  of  a  still  greenfr  hue. 

In  the  case  of  the  Ridge  Lakes  the  proportion  of  alhumiroid  ammonia 
is  one-twelfth  that  of  the  very  large  amount  of  oxygen  absorbetl  in  four  hours, 
a  quantity  which,  under  such  conditions,  seems  abnormally  high,  and,  i  -gether 
with  the  uniformly  bad  quality  indicated  by  other  means  of  estimation, 
condemns  these  lakes,  taken  together,  as  a  source  of  potable  water  supply. 

The  tests  for  hardness  in  the  different  waters  places  them  in  the 
following  order  : — 

Lake  Ontario  .         .     94-3  parts  per  million,  or  6'6o  grains  per  gallon. 
Ridge  Lakes    .         .  102  i     „       „         „         „  714       „       „ 
Lake  Simcoe   .         .  104-6     „       „         „         .,  7-32       „       „ 
This   difference  in  soap-consuming  power,  and  consequent  comfort  in 
using,  no  doubt  demands  some  consideration. 
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BIOLOGICAL  EXAMINATION. 

The  following  tables*  embrace  every  available  record,  except  one,  which 
relates  to  an  investigation  made  on  January  19th,  1894,  and  which  was  in  part 
designed  for  the  purpose  of  ascertaining  the  condition  of  Lake  Ontario,  in  mid. 
wintf»r,  during  very  stormy  weather.  Such  a  record  had  never  been  obtained, 
and  was  only  procured  with  considerable  difificulty  and  risk.  A  very  heavy  sea, 
with  floating  ice,  was  at  this  time  running  in  the  Lake,  and  the  line  of  muddy 
water  not  only  reached  the  Bell  Buoy,  but  extended  southward  as  far  as  the  eye 
could  reach — a  state  of  things  which  is  never  noticeable  during  the  season  of 
navigation.  The  condition  was  that  of  exceptional  disturbance,  and  was  fully 
confirmed  by  the  bacteriological  examination  of  the  samples  of  water  obtained- 

The  records  of  this  investigation  have  been  purposely  excluded  from  the 
foregoing  tables,  as  they  would  exercise  a  dominating  influence  which  would 
quite  overwhelm  any  conclusion  which  might  otherwise  be  formed  as  to  the 
average  condition  of  the  water  at  the  Lake  stations,  as  deduced  by  39  deter- 
minations, extending  over  five  years. 

Another  consideration  which  influenced  us  in  omitting  these  details  is 
that  the  biological  records  of  Lake  Simcoe  water  do  not  include  any  which  cover 
stormy  periods,  either  in  winter,  or  at  other  seasons,  so  that  a  comparison  of  the 
two  would  thus  be  quite  unfair  and  misleading.  Even  as  it  is,  the  water  of 
Ontario  is  placed  at  considerable  disadvantage,  inasmuch  as  we  have  taken  in  a 
record  of  the  stormy  weather  of  August  isth,  1893,  when  the  investigation  was 
made  for  the  special  purpose  of  ascertaining  the  effect  of  a  north-west  blow. 

In  order  that  you  may  be  acquainted  with  all  the  particulars,  we  herewith 
submit  the  bacteriological  results  of  the  examination  made  on  January  19th,  and 
for  further  particulars  refer  you  to  the  Annual  Report  of  the  Board  of  Health, 
page  30,  1S94. 

One  mile  south  of  intake,  sample  at  57  feet      .  290  cols. 

Intake  „       „  72  feet       .       7,375    „ 

Intake  „       ,,57  feet       .       7,ii8o    „ 


The   following  statement  of  averages  of  the  Lake  Ontario  and  intake 
samples,  and  those  from  Lake  Simcoe,  shows  the  comparative  bacteriological 


*  N.B. — All  these  tables  are  not  reproduced   in  this  Report,  but  only  those  strictly  per- 
tinent to  thf  enquiry. 
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position  of  each  source  of  supply,  as  indicated  by  the  number  of  organisms 
present. 

Lake  Simcoe         ....       29  samples      87  cols. 

Intake 27       „  104     „ 

Lake  Ontario,  stations  outside  intake,  39  samples  129  „ 
Lake  Simcoe  water  thus  shows  an  advantage  over  that  of  the  intake  and 
Lake  stations,  but  the  difference  in  the  numbers  is  not  such  as  to  be  of  any 
sanitary  importance,  and,  as  before  explained,  the  disparity  would  I  e  less 
evident  if  the  records  of  the  stormy  period  referred  to  were  er-xluded.  Both 
lakes  take  a  very  high  position  as  furnishing  bacteriologicaliy  pure  waters,  and, 
from  this  point  of  view,  no  exception  can  be  taken  to  either. 

Trusting   that  this    Report  may  be    found   to  fully   comply  with  your 
instructions, 

We  are,  yours  faithfully, 

CHARLES  SHEARD,  ^LD.,  M.H.O. 
E.  B.  SHUTTLEWORTH. 


.-d^'jp 


I 
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RESULTS    OF    BIOLOGICAL    EXAMINATIONS 

OF    WATER. 

Intake. 


Date. 


1 89 1 — October  10 
,,        December  17 

1892 — September  , 

1893 — April  17 
July  13 
,.        July  21 
„        August  15    . 
„       August  22    . 
„       August  31    . 
„        September  13 
,,        October  16  . 

1894 — August  7      . 

1893— August  31    • 
„       September  13 

1894 — August  7 

1893— August  31    • 
„        September  13 
„        October  16  . 
„        November  25 

1895— October  26  . 

1893— August  31    . 
,,        September  13 
,,        August  31    . 
„        September  13 

1892 — December  17 

1893— August  31    . 

1894 — August  7 


Depth. 


73  teet 
» 


66  feet 
60  feet 

57  feet 

50  feet 

» 

» 

40  feet 

>) 
30  feet 


20 


feet 


3  feet 


67 

colonies 

per  c.c. 

94 

J} 

)) 

12 

J) 

1) 

376 

M 

»5 

15 
68 

»» 
M 

»» 
M 

20 
65 

11 

117 

») 

)) 

140 

»> 

)J 

152 

)J 

IJ 

23s 

'» 

)) 

93 

»^ 

)) 

40 

>J 

n 

120 

)» 

)» 

70 

)1 

M 

53 

J» 

)> 

150 

M 

n 

53 

») 

7» 

145 

n 

T) 

123 
83 

107 
48 

It 

94 

>» 

n 

85 

»» 

»» 

190 

y> 

)» 

Average  of  27  samples,  104  colonies  per  c.c. 

The  examinations  of  October,  1891.  and  September,  1892.  were  made 
by  Prof.  Mackenzie  and  those  subsequently  by  Prof.  Shuttleworth. 


*> 
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RESULTS    OF    BIOLOGICAL    EXAMINATIOXS  OE 

WATER. 

LAKE    SIMCOE. 


Prof.    Siiuttlewortii. 


1893. 

Nov. 


1894. 

Apr. 

20 

>> 

20 

>i 

20 

June 

15 

J) 

I. =5 

M 

15 

» 

15 

>) 

IS 

» 

15 

)> 

15 

)» 

Nov. 

15 
IS 

)) 

IS 

)) 

15 

i» 

15 

5» 

15 

)) 

IS 

)> 

IS 

>> 
1895- 

Nov. 

IS 
II 

1 1 


Cook's  Bay,  line  with  De  Grassi  Point  (750  ft.) 
»  »  »  »         (      »      ^ 

,.  »  ,,        (1,500  ft.) 

„  750  ft.  S.E.  irom  Belie  Ewart  Ice-liouse 

I,  ,,  ,,  J,  ', 

„  line  with  Ice-house  (half  across  Bay) 

„  ,)  >,(,>,/ 

2,000  ft.  out  from  Jackson's  Point   . 


ji 


J  mile  N.  from  Black  River     . 
i  mile  from  shore,  off  Morson's  AVell 
„  ,,  off  Mossington  Point 


\  mile  N.  from  Black  River     . 

2,000  ft.  out  from  Jackson's  Point    . 

I  mile  from  shore,  off  Morson's  Well 
„  ,,  off  Sedoar's  Barn 

„  „  off  Huntley's  Creek  B 

West  end  Snake  Island  (mid-channel) 

Between  Fox  Island  and  Big  Cedar  Point 

\  mile  E.  of  Big  Cedar  Point 

2,000  ft.  out  from  Jackson's  Point    . 
Middle  of  Cook's  Bay     . 


ridge 


Average  of  29  samples 


Depth. 
Kt. 

2 
26 


2 
46 


45 
24 

3 
43 
24 

3 
20 

52 
48 

24 

45 
43 
50 
50 
35 
IS 
SO 
50 


ICol's. 


130 

o 

100 

25 

10 
35 

360 

255 
400 

65 
105 

65 
140 

85 
120 

65 

55 
18 

24 
36 
3« 
35 
3« 
34 
26 


I 
I 

75 
102 

— 

87 

'«» 


t 


If 

ii 
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APPENDIX    B. 


Laboratory,  Toronto, 

November  25///,  1895. 

James  Mansergh,  Esq. 
London,  Eng. 

Sir, 

In  compliance  with  your  request,  I  herewith  submit  a  report  on  the 
chemical  and  biological  character  of  the  water  of  the  Niagara  River, 
obtained  on  November  15th,  when  in  company  with  Dr.  Sheard,  Medical 
Health  Officer. 

The  point  selected  was  between  Queenstown  and  the  mouth  of  the 
river,  at  such  a  distance  from  the  latter  as  to  entirely  preclude  the 
possibility  of  any  admixture  of  the  water  of  Lake  Ontario. 

The  river  here  is  about  1,200  feet  in  width,  and  is  said  to  be  from 
60  to  100  feet  in  depth,  with  a  current  of  about  4  miles  an  hour.  The 
samples  were  taken  for  chemical  analysis  at  a  depth  of  10  feet  from  the 
surface,  and  at  distances  of  about  170  feet  apart,  a  like  space  intervening 
between  the  east  and  west  shores.  The  six  samples  so  obtained  were 
afterwards  uniformly  mixed,  and  an  analysis  made,  of  which  the  following  is 
the  result : — 


In  parts  per  million 

. 

Free  ammonia 

•000 

Albuminoid  ammonia     . 

•120 

Oxygen  absorbed  in  15  minutes 

•279 

4  hours 

•422 

Chlorine         .... 

3-560 

Nitrogen  in  nitrites,  etc. 

•000 

Phosphoric  acid     . 

•QOO 

Total  solids   .... 

.     i35'ooo 

Volatile  solids 

45-000 

Odor  at  loo  F.     .         . 

none 

By  Muter's  scale  the  water  will  be  within  the  limits  of  Class  L  (•218), 
hut  by  Tidy's  classification  it  would  probably  just  pass  into  the  limits  of 
medium  purity  (-422  in  4  hours,  against  -.ijoo  in  3  hours)  ;  and  according  to 
Wanklyn  it  must  be  placed  among  the  "  dirty  "  waters. 
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The  following  are  the  figures  resulting  from  the  biological  examina- 
tion, the  samples  running  from  the  Canadian,  or  western,  to  the  American, 
or  eastern  shore  : — 

1,960  cols.  ])er  cubic  centimetre. 
2,110     ,,        ,,         ))  )) 

2,590     ,.        ,         )i  „ 

2)"50       J)  n  n  n 

2,070       ,,  „  ,,  ,, 

'j^S^         J)  M  n  >) 

This  gives  an  average  of  2,205  colonies,  and  it  will  l)e  observed  that  tbj 
greatest  number  of  bacteria  were  found  in  the  water  from  the  middle  of  tlie 
river  (2,720)  where  the  current  is  most  rapid,  with  a  less  number  in  the  slack 
water  at  the  side  (1,860  on  the  east,  and  2,030  on  the  west). 

'I'he  comparatively  large  number  of  colonies  is  probably  attributable 
to  the  sewage  of  the  city  of  Buffalo,  which,  according  to  recent  researches 
would  be  unaffected  by  aeration  in  the  Rapids  and  Falls. 

I  regret  that  your  note  requiring  observation  by  the  2  ft.  tube  was 
n<.)t  received  in  time,  but  I  do  not  think  the  color  of  the  water  would  be 
found  to  differ  from  that  of  Lake  Ontario,  and  would  probably  be  set  down 
as  pale  greenish-yellow. 

Yours  faithfully. 

E.  B.  SHUTTLEWORTH. 


*> 
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APPENDIX    C. 

Before  I  left  Toronto  I  went  through,  with  Mr.  Keating, 
;i  number  of  communication;;  on  the  water  question  which  had 
Ijeen  received  either  by  himself  or  the  Committee,  and  which  it 
was  desired  I  should  consider. 

The  folhnving  is  a  list  of  these  papers  : — 


From- 


pipe. 


I.  Messrs.  BARnER  &  Watson,  as  to  forcing  water  through  the  intake 


2.  Mr.  J.  H.  Oakley,  as  to  a  supply  of  underground  water  from  an 
unnamed  source,  to  be  discovered  by  the  divining  rod. 

3.  Mr.  George  A.  Chapman,  being  a  suggestion  to  use  the  Grenadier 
Pond  as  a  settling  basin  and  reservoir. 

4.  Messrs.  R.  T.  Sutton  &  Co.,  as  to  making  a  channel  from  Hanlan's 
Crib,  through  the  island,  to  the  lake  in  a  westerly  direction. 

5.  Mr.  A.  E.  Shipley,  as  to  a  supply  from  tributaries  of  the  Humbcr 
and  Credit. 

6.  Mr.  Arthur  Harvey,  as  to  a  mw  intake  near  Taylor's  bath  house. 

7.  Mr.  H.  Glazecrook,  as  to  sinking  20  or  30  Artesian  wells  in  the 
suburbs  of  the  City. 

8.  Mr.  A.  Davis.     Offer  to  relay  suction  pipe. 

9.  Mr.  Lsaiah  Ryder,  suggesting  that  all  that  is  necessary  to  make  water 
supply  perfect  is  to  lay  a  new  sleel  conduit  in  place  of  the  wooden  one. 

10.  Mr.  Jas.  Crowther.  A  strong  recommendation  of  the  Simcoe 
.scheme,  describing  in  glowing  terms  the  advantages  that  all  classes  of  the 
community  are  to  derive  from  it,  but  assuming  apparently  that  somebody  else 
is  going  to  pay  for  it. 

11.  Mr.  J.  A.  Macdonald,  Secretary  of  Georgian  Bay  Canal  Company. 
Offer  to  supply  the  City  with  18  million  gallons  a  day  for  $98,500  per  annum. 


I 
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T  have  perused  all  these  papers  and  I  think  I  nia\-  fairly 
classify  them  as — 

(a)  Suotrestions  for  minor  alterations  of  or  adilitions  to 
the  existing  works  or  cuts,  some  of  which  are  now  out  of  tlatc 
as  applying  to  repairs  consequent  on  the  rising  of  the  jjipc 
in  September  last  ; 

(d)  Proposals  for  obtaining  supplies  from  streams  at  a 
distance  or  from  underground  sources  near  Toronto  such  as 
I  have  already  dealt  with  ; 

(c)  An  offer  to  supply  water  to  the  City  by  a  Company. 

I  think  I  need  hardly  occupy  my  own  time  in  writing, 
or  yours  in  reading,  much  about  these  proposals  as  they  none 
of  them  affect  in  any  way  whatever  the  general  tenour  or 
conclusions  of  my  report. 

The  only  one  that  calls  for  any  special  comment  is  the 
offer  made  through  Mr.  J.  A.  Macdonald  by  the  Georgian 
Bay  Ship  Canal  and  Power  Aqueduct  Company  in  the 
following  letter  : — 


[Copy.] 


To  THE  Council  of  the  Corporation 

OF  THE  City  of  Toronto. 


Toronto, 

yt/i  Septr.,  iSgs- 


Gentlemen, 

I  am  instructed  by  the  Directors  of  the  Georgian  Bay  Ship  Canal  and 
Power  Aqueduct  Company  to  advise  you  that  the  Company  have  for  many 
months  been  considering,  in  all  its  bearings,  the  question  of  a  contract  between 


J 


(  s-^  ) 


the  City  and  the  Compnny  for  a  domestic  water  supply  for  Toronto,  and  in  view 
of  the  breakdown  of  the  present  system,  tho  Company  desires  to  withdraw  all 
former  offers,  and  submit  the  following  as  a  basis  of  agreement  :— 

1.  The  Company  will  supply  the  Corporation  witli  i8  million  imperial 
gallons  of  water  daily  for  $98,550  per  annum,  and  it  the  same  proportionate 
rate  (one  and  a-half  cents  per  1,000  gallons)  forany  quantity  that  the  Corporatitm 
may  require  up  to  30  million  gallons  per  day,  and  one  cent  per  i.ooo  gallons  for 
all  that  may  be  required  over  30  million  gallons  daily. 

2.  The  Company  will  at  the  time  of  the  execution  of  the  Agreement 
pay  to  the  City  Treasurer  8226,000  to  be  expended  in  the  purchase  and  laying 
(jf  new  feed-mains  as  heretofore  recommended  by  the  City  Engineer,  such 
mains  to  be  the  absolute  property  of  the  City. 

3.  The  water  to  be  delivered  to  the  present  City  reservoir,  or  the 
Company  will  construct  an  additional  reservoir  or  reservoirs  (not  more  than 
two),  at  any  elevation  or  elevations  that  the  City  may  require,  not  e.\ceeding 
400  feet  above  Lake  Ontario. 

4.  The  water  to  be  procured  from  Lake  Simcoe  by  means  of  gravitation, 
and  shall  be  of  such  standard  or  standards  of  purity  as  the  City  and  the 
Provincial  Board  of  Health  may  require. 

5.  The  Company  to  have  the  new  system  in  operation,  and  the  City 
supplied  not  later  than  the  ist  day  of  July,  1897.  provided  the  .\greement  be 
entered  into  before  the  end  of  this  year. 

6.  The  Agreement  to  be  for  a  term  of  35  years,  the  City  to  have  the  option 
of  buying  from  the  Company  at  the  expiration  of  the  said  term  of  35  years  all 
the  property  and  as?ets  of  the  Company,  real  or  personal,  or  both,  that  may  be 
necessary  tor  supplying  the  City  with  water. 

7.  The  price  to  be  paid  by  the  City  for  the  waterworks  system,  property, 
and  rights  of  the  Company,  at  the  expiration  of  the  said  term,  shall  (if  not 
arranged  by  mutual  agreement)  be  determined  by  arbitration,  and  the  Company 
shall  only  receive  the  then  actual  value  of  property  or  privileges,  or  both,  to  be 
taken  by  the  City,  and  no  allowance  or  consideration  shall  be  made  or  given 
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to  the  Company  by  virtue  or  reason  of  any  privilege  or  franchise  conferred 
upon  the  Company  by  the  City,  or  Agreement  entered  into  between  tlie  Ciiv 
and  the  Company. 

(Signed)        J.  A.  MACDOXALD. 
Secretary. 

By  this  letter  it  will  he  observed  that  the  Company 
withdraw  all  former  offers  and  undertake  to  supply  water 
without  any  limit  of  quantity  by  gravitation  from  Lake  Simcoe 
into  reservoirs  to  be  constructed  at  any  elevation  not  exceedini^ 
400  feet  above   Lake  Ontario. 

The  price  to  be  one  and  a-half  cents  per  1,000  gallons 
up  to  30  million  gallons  a  day,  and  one  cent  for  any  larger 
quantity. 

They  also  propose  to  present  to  the  City  a  "bonus 
for  the  right  to  supply  water"  on  these  terms,  of  $226,000. 
or   iS  million  gtillons  a  day  for  two  years  and   107  days. 

They  also  undertake  to  have  the  necessary  works 
completed  in  18  months  from  the  date  of  the  Agreement. 

The  water  to  be  of  any  such  standard  of  purit)'  ;is 
the  City  or  the  Provincial   Board  of  Health  may  require. 

The  Company  are  to  work  the  concession  for  35  years 
and  at  the  end  of  that  period  the  City  is  to  have  the  option 
of  buying  on  terms  set  out  in  the  7th  paragraph  of  the  letter, 
which  terms,  I  am  bcjund  to  say,  I  do  not  understand,  as 
the  second  part  seems  to  contradict  the  first. 

After  considering  this  letter,  I  wrote  to  Mr.  Macdonald 
on  the  20th  November,  the  day  before  I  left  Toronto,  as 
follows  : — 
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Toronto  Water. 

Toronto, 

2olh  November,  1895. 
j.  A.  Macdonald,  Esq., 
Dear  Sir, 

Your  letter  of  September  last  ofifering,  on  behalf  of  your  Company,  to 
supply  the  City  of  Toronto  with  18  million  gallons  of  water  a  day  for  898,000 
has  been  handed  to  me  for  consideration  and  report.  I  shall  be  much  obliged 
if  you  will  inform  me  by  what  means  this  water  is  intended  to  be  brought  from 
i-ake  Simcoe  to  the  service  reservoir  near  the  City.  Is  it  by  the  canal  of 
which  you  showed  me  the  plan  and  profile  yesterday,  or  by  an  independent 
tunnel  and  pipe  ?  If  the  latter,  upon  what  line  would  these  be  laid  ?  Also 
what  would  be  the  cross  section  and  gradient  of  the  tunnel,  and  what  the 
diameter  and  hydraulic  gradient  of  the  pipe  ? 

Will  you  please  reply  to  me  before  the  26th  inst.,  to  T44,  W.  76  Street, 
New  York  City. 

Yours  very  truly, 

(Signed)        J  AS.  MANSERGH. 

To  this  letter  I   received  the  followini^  reply. 

ToRONro, 

Novr.  2jrd,  iSqj. 
j.  Mansergh,  Esq.,  C.E., 

144,  West  76th  Street, 

New  York  City. 
Dear  Sir, 

Yours  of  the  20th  inst.  received.  The  Company  propose  to  amend 
their  offer  in  several  particulars.  One  would  be  to  give  the  City  the  option 
of  taking  its  supply  from  the  upper  reaches  of  the  west  branch  of  the  Humber 
River,  amplified  by  the  diversion  of  the  waters  of  the  Credit  River.  In 
either  case  there  would  be  no  tunnelling.    The  water  would  be  conveyed  to 


(     «5     ) 

the  service  reservoirs  near  the  City  by  means  of  steel  pipes.  If  I„ike  Simcoe 
be  deterniined  upon,  tlie  Company  would  lake  advantage  of  its  oi)en  ruttinjj 
through  the  Ridges  to  he  made  for  the  Ship  Canal  and  Power  Aijueduct,  and 
the  pipes  would  be  laid  below  the  level  of  Lake  Simcoe  on  a  margin  of  land 
at  the  side  of  the  open  duct. 

As  to  the  diameter  and  gradient  of  the  steel  pipe,  that  will  depend 
entirely  upon  the  ([uantity  we  will  require  for  the  several  municipalities  that 
the  Company  will  have  to  supply.  We  have  already  entered  into  a  contract 
with  the  Township  of  York,  and  arc  n;.w  negotiating  with  a  number  uf 
otiier  municipalities. 

We  are  most  willing  to  give  you  all  the  data  in  our  possession  and 
control.  We  deeply  regret  that  your  report  will  not  cover  the  U|)pLr  Humber 
and  Credit  sources,  as  no  report  on  the  po.'-sible  sources  of  Toronto's  water 
sui)ply  can  be  complete  without  embracing  this  water-shed. 

Yours  very  truly, 

(Signed)         J.   A.    MACDONAI>D, 

Secretarv, 


I  hardly  know  what  adjective  to  use  in  respect  of  this 
letter,  but  I  desire  not  to  be  offensive,  and  I  will  therefi^re 
describe  it  as  an  "astute"  letter,  the  stinj^  of  it  beinij  in  its 
tail,  for  the  last  paragraph  reads  thus :  "  Wc  deeply  regret 
that  your  report  will  not  cover  the  upper  Humber  and  Credit 
sources,  as  no  report  on  the  possible  sources  of  Toronto  s 
water  supply  can  be  complete  without  embracing  this  water- 
.shed." 

It  is  very  curious  that,  although  Mr.  Macdonald  was 
invited  two  days  after  my  arrival  in  Toronto  to  lay  an\- 
information    he    desired    on    the    water    question    before    the 


(  >^<>   ) 


tJoniiniticc,  he  never  inciiiiinnd  the  "  Crtclit '  iiiitil  a  few  hours 
(as  he  knew)  before  I  was  lea\ini^  the  ("ity,  when  he  (Hd  so 
in  a  casual  and  otT-hand  maiuier  when  I  was  I'xaniinin;^  the 
model  in   his  office. 

It   is  more  curious  still   that  at  a  jiuhlic   meetini^  a  tew 
da\s  later  than  his  letter  of  the  2T,n\  he  shoukl  (afti:r  fj^roimdlessl) 


axusin'r   Mr.    ;\ld( 


rman 


Laml)    of   hiirrvinuf   Mr.    Keatin-'  off, 


to    sail    with    me    in  the  same;  boat  to    Liverpool,   as    if   then 
ere  some  conspiracy    between  us),  ha\c   wound   u|)  by  sayinij 


w 


that  m\  report  would  he  incomplete  because  it  would  not 
touch  on  the  "Creilit,"  the  greatest  water-sheil  in  the  world!! 
Surtily  if  .Mr.  MactlonaUl  had  hail  a  spark  of  g(»oil 
feeling  in  him,  or  had  believetl  hon(*stly  what  he  says  about 
this   water-shed,  he  could  never  have  behaved   in  this  fashi 


on. 


He  must  have  known  if  he  knows  anything  at  all  about 
water-sheds— that  to  fully  c;.\amine  these  districts  would  take 
several    wet:ks'   work  of  a    number  of   surveyors,   anil     that    hi; 


ou 


^ht  to  have  put  them  to  the    front    immediately    I 


d    of    k 


//le 


latest    ivahr  s/wd 


tin 


arrived 


"Id 


instead 

in  his  pocket  until   1   had  left  the  country. 

I  prefer  to  as.sume  that  Mr.  Macdonald's  mention  of 
the  ■'  Credit "  in  his  office  was  (juite  accidental,  and  arose 
out  of  a  short  conversation  with  two  engineers  who  were 
present,  and  that  it  afterwards  occurred  to  him  to  use  it  in 
the  mischievous  way   I   have  described. 

Although,  however,  this  letter,  for  some  purpose  or 
other,  creates  this  diversion — Mr.  Macdonald  does  tell  me  in 
answer  to  my  eiujuiry  how  the   water  is   to   be   brought  from 


I.akr     Siiiuoc     lo      IoikiUo.       lie     s;i\ ' 


..ikc    >>iinc(ii'   IS 


(Iclcriniiifil  upon,  tlic  (Oinpiin  wduM  taki'  ail\aiUaL;c  of  its 
open  cuttiiv^'  through  llu-  Kitl^cs  ti>  he  math:  for  the  Ship  <  anal 
ami  I'luvcr  A(|U('clucl,  and  tile  pipes  wouKl  he  laid  hdou  ilu- 
level  ot    1  ,ake  Siiiicoe   oil   a   margin   of  land  al    the   side   mI"  the 


()i)en  I 


luct. 
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0\V,    \i»u    will   r<'llleinl)ei-   Ihal   in   the  letter  nl"   Septenilier 


jlh,   iS()5,   the  (ninp.iny  underiook  to  deli\'er  w.itcr  1)\    u;ra\i- 


tatioii   iVoin    Lake    Siincoe   in    /S   inoii 


ths 


alter    ,m    a!jreenieni 
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as  come  to  with  the  (  it\,  and  we  now   know    ill, a  helore  thev 


can    do  this  the  ciitdiii^   for  the   canal   ii/'ist  he   niaiic    through 
the  ri((<ics  aiui  the  ioater-/>i/>e  be  laid  aloiioside. 

Wilhoiit   professinj^'    to     l)e    ahsoluteK    accurate,    1    le,n'n 


from 
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essrs. 


II 


erin'j  aiu 


1    ( 


r,iv  s   section,    winch    is, 


l)e||e\  (• 


yv\-\  nearh  on   the  same  line,   that  the  canal  cutliii'. 


wil 


h.i\  (• 


a  maximum  depth  of  about  200  feet,  and  that  for  ,1  leiii^th  of 
nine  miles  it  will   axera^e    100   (eel  dee|). 

In  this  nine  miles  alone,  the  excavation  to  l)c  m.nle 
must  ami  unt  to  at  least  40  milli(jn  cubic  yards,  and  the 
water  conduit  in  order  to  have  the  proper  gradient  must  be 
laiil  in  this  part  at  an  average  depth  of  50  feet  below  top 
water  of  the  canal. 

I  should  not  have  said  anything'  whatever  about  this 
work  if  I  had  not  been  called  upon  to  consitU.T  the  Com- 
pany's offer  io  the  City,  but  as  it  has  been  mentiont-d  i  may 
say  that  this  enormous  cutting"  for  the  canal,  with  the  tunnel 
for  the  water  conduit  close  alongside,   and    at    a    much    lower 


level,  IS 


by 


ipl 


no  means  a  simi)le  enLTineennt''  im 


dert; 


Llll!. 


and   It 
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is  utterly  impossible  that  it  can  be  executed  in  anythinc,^   like 
the  1 8  months  stated. 

The  whole  proposal  bears  on  the  face  of  it  evidence  that 
it  is  riot  based  on  any  substantial  foundation,  and  I  should 
suppose  that  no  engineer  of  experience  has  ever  been  consulted 
about  the  details  of  the  offer  made  to  the  City  Council. 

If  this  offer  were  accepted  I  am  quite  positive  that  the 
bargain  would  never  be  completed  by  the  Company,  and  the 
whole  business  would  end  in  a  miserable  fiasco. 

Moreover,  I  advise  distinctly  that  the  supply  (^f  water 
t(j  any  City  should  never  be  entrusted  to  a  Company,  however 
serious  and  stable— it  is  essentially  a  municipal  business— and 
wherever  a  competent  incorruptible  and  truly  representative 
municipal  authority  exists,  that  body  should  administer  and 
control  the  water  supply  in  the  sole  interest  of  the  rate- 
payers, and  without  increasing  its  cost  by  providing  dividends 
to  shareholders. 
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